(i2)W*tt*ft»lc»-di\r»IB*3lifcHIBBlB 



(43) i^BSQ 
2005 *E2 £ 10 Q (10.02.2005) 




PCT 



(10) SfS^ffiS^ 

WO 2005/012272 Al 



(51) @B5t#lt#g 7 : C07D 267/14, 417/06, 413/06, 

A61K 31/553, 31/427, 31/4245, 45/00, A61P 43/00, 3/06, 
3/00, 13/12, 9/10, 9/06, 9/04, 7/00, 9/12, 3/10, 19/10, 1/18, 
5/14, 25/28, 19/00,21/00 



(2D mmmmm^i 

(22) URttiMB: 
(25) 

(26) mm<*mom®: 

(30) 

1#Jg|2003-28534l 



PC17JP2004/011293 
2004 ^7 R 30 0 (30.07.2004) 
H*f§ 
B*g§ 

2003 ^8^10 (01.08.2003) JP 



(71) mmAmm&fo<±T<Dm&wiz'D^x): ssaia 

XgftiC^tt (TAKEDA CHEMICAL INDUSTRIES, 
LTD.) [JP/JP]; T54i0045*BEJfF*SKrfi**Eilte»T 
E3T @ 1 S 1 Osaka (JP). 

(72) J3«fctf 

(75) f&IE^/fcHlgA (*BlC-3l*T0>*;: ■ 

(MARUI, Shogo) [JP/JP]; T 651 1233 J|j£R#p rfTtt 
g0fl)«1TH 0-7 Hyogo (JP). H* K (MIKI, 



TakashJ) [JP/JP]; t 5450021 *B5jS*(i5 rfi PpJf&Sf K 
BSffiBj 2TB23-23-205 Osaka (JP). = ;fS 
iE*® (MIURA, Shoutarou) [JP/JP]; T 5600021 *BE 
j&S I t 3 r!i^Br2 T@ 4-7- 502 Osaka (JP). ffi 
* (NISHIMOTO, Tomoyuki) [JP/JP]; T 5650862 
^B5^^Bm«S^5Tg 18-D73-102 
Osaka (JP). 4 1 SB (NAKADA, Yoshihisa) [JP/JP]; T 
5630105 *E»««»«ffiDrSr«lfte 2 TB 1 9- 
1 4 Osaka (JP). 

(74) ftSX: jofg , 54- (KAWAMI YA, Osamu et aL); T 
5400001 *B5/&*BSm*ffel2#Jt. 1TS3*7§ 
1 M P tf;U WlU4#l**&fifr Osaka (JP). 

(81) ffiSBf£*<7>£t*ray, £T(D«HG>Hrt«lI*< 

pT^: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 



(54) TiUe: BENZOXAZEPINE COMPOUND 

(54) *ffl0>S»: e>2Ut£«5 




x ib^X^ x 3/Y 



IT) 

o 



(57) Abstract: A compound represented by the formula [I]: [I] (wherein ring A and ring B each represents an optionally substituted 
benzene ring; ring C represents an optionally further substituted aromatic ring; R 1 represents a lower alkyl optionally substituted by 
optionally substituted hydroxy; X la represents a bond or optionally substituted lower alkylene; X lb represents a bond or optionally 
substituted lower alkylene; X 2 represents a bond, -O-, or -S-; X 3 represents a bond or an optionally substituted divalent hydrocarbon 
group; and Y represents optionally esterified or amidated carboxy) or a salt of the compound. The compound of the formula [I] is 
safer and has more potent lipid -lowering activity such as squalene synthase inhibitory activity (cholesterol-lowering activity) and 
triglyceride-lowering activity. The compound is useful as a medicine for, e.g., the prevention of and treatments for hyperlipemia. 
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IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 
BJ, CP, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG). 
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m m m 

5 &ffi&m 
io m^®m 

fammKm&<D&ffiMM*mmihfc (hyperlipidemia) ^fc^^jfiL^ 
(hyperlipemia) bW& 0 jfeff JffiJfUltta n — (^ n — /Wx^f 

T?*>3 • 7*-f v 5 — X • V-JJ— X (COMMON DISEASE SERIES) , No. 1 

9 itjflgjfojfc *ti1&&IB& 199 1^10^10 BISfirm^#Rg) ■. 

(Cholestyramine) „ 3 l^X^Jjf— ^ (Colestipol) <SK>fltfhfi6S:f||tEL-C-tO 

20 ©flxSrPi^-rs t>© (0iu ^m^nm4 02700 9-s§-«») , ^utn- 

(Melinamide) %£<DT *y/U=ix. Vif-f AAn ^fo- ^U^EfiS* (AC 
AT) §IWU3l/7fP'- /W^WKJRSrWJi-St©^©^ a^rn 

\Z3-t Fv^iy- 3-*=7-/Ujf;U? V /Vzi^^-fJ J*A (HMG-CoA) M 
25 7d^*^PJ.#i--5 n ^J" (Lovastatin) (^H^M 4 2 3 19 3 8^ 

jjffl*) % v"^;*^^ (Simvastatin) (*H#fF^4 4 4 4 7 8 4#llSttl 
*) . ^7^^fy (Pravastatin) (*H#ff^4 3 4 6 2 2 7^*fB*) 
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-7 4-7=7- Y (HH#fFS&8 60 3 0 > 7 4 7*7- b ($feD 

WflF»W»2 2 5 0 3 2 7#W»1») ^if^^H^W^nXV^S,, 

5 (Journal of Medicinal Chemistry) , 1 9 8 8 f3lt, p. 1869 — 1 

8 7 1; h - X^^ls - - ±7 \?a.—*r'4 y# • ^fyy 

(Expert Opinion on Therapeutic Patents), 1 9 98^, I8t,. p, 5 2 1. 
— 5 3 0; 'V jrJr—7J~ y# • * f 4 Wv^ • -7" 5 * h V — (Bioorganic 
Medicinal Chemistry), 2 0 0 2^, ^10^, p. 385—400; s*<4 $T$r 
10 — $f=- y$ • 4 *S'f~A' ' 7~$.7> h]) — (Bioorganic Medicinal Chemistry), 

2 0 0 2#, %1 0^, p. 4 0 1-412; ^$^7/V • T^K ■ 77^ a 
— *r4l3JV ' '7'\/ s f'y (Chemical & Pharmaceutical Bulletin), 2 0 0 2#s 
I5 0t, p: 5 3 — 5 8 ; trXlJAs'' TV K ■ 7t — ?v , 3. i -'fV 33 JV • 7*\s 
"f-V (Chemical & Pharmaceutical Bulletin), 2 0 0 2^, f 5 0t, p. 5 . 
15 9-6 5; i>^—T-/V • *7* • * X-f istfl' ' hV— (Journal of 

Medicinal Chemistry), 2 0 0 2#s 04 5#, p. 4 5 7 1 —4 5 8 0; 
5 ft^tfvfcfifc'K - 2 1 3 2 8 8#4tfSU #i¥2- 1 0 1 0 8 8# 

■ i)#M¥2- 2 3 5 8 2 0-5HM$> #i¥2- 2 3 5 8 21 #45tffL 

3-20 2 2 6#^R % tH?3-6 8.5 9 1 #H?3-1 48 2 8 8 
20 #i¥9-0 8 7 2 6 0^#, *H#frl&5 1 3 5 9 3 

^H^fFfg 5 7 2 6 3 0 6 *H#fF0 5 6 9 8 6 9 1 #91!^ Bfeltt 

4$fF#0 6 4 5 3 7 7-JHIiWWs H^&M09 2/1 5 5 7 9f^7l^7 K 
HI»^M^9 3/0 9 1 1 5^>7U? K @B&kBSfg9 5/0 2 1 8 34f 
^7Uyh, i^Hl9 7/1 O 2 2 4f^y7l/y iH«2 0 0 
25 1/9 8 2 8 2 #/^:7 U y Y > ^H#fFlg 6 5 3 7 9 8 7 #0!*H#4$Sfcfcittfc 
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vv])±94 vstm-i, mmm%m&-t%t%z.ibti?> 0 hmg-co A3i^fe 

mm.^M\tX K) HMG-C oAJ85a8*&IMi-5^ ak7fn-;w4^ 

y -r mm t*??- ^%\^m tvmm mm\k<Dtz $>$m t ta o x v ^ 0 - 

fc^U M&m^<Dmfm]Rmm< s (safety margin) MV>Clt 

20 (1) 5£ cn. 



WO 2005/012272 



PCT/JP2004/011293 



4 




fix V ^ t> i V ^flSRT/^ V ^ Sr* U X * Ji*t£^* tefi& $^LTV , »"Ct><t 

fcte e& tsfrx^x <fc v ^ - ©tfMtoMEES:* U y te^* fvWb £ fc 

(2) X lb ^-a-^-e^>o-C, Y#3i;*^Mb&ftTV>TVJ:V\fr7l^*$''A' 
ST'feSBUfB (1) IB*Wtffc;3*; 

(3) SA^/M3^11^T'B^$ttfc^^^-Cfc5BfrfB (1) IBtt^-ffc 

(4) aiBis^r/i'3^vai^itjfe$^^<^^si-e*>5StriB (D ib« 

.(l) 

(6) SC^^bl-e^^ttTWTtjJlV^^^Sg-CfcSStnB (1) 1B<£© 
fc V *> 5 tirSB (1) W«©fl2**; 



WO 2005/012272 PCT/JP2004/0 11293 

5 

(8) x la ^ Cl _ 3 T/^v^fc5BulB (i) fattO-ffc^* ; 

( 9 ) x 2 -mm^-zhz stria (i) mm<oi\&m ■, 

do) x 3 ^c 1 _ 4 T/^^^Tfc5t&iB (i) mm<Dfc-&m-, 

(1 1) 5t CI] &s ^ CI a] 




(12) 3- (2- {3- [ (3R, 5S) -7-;? P P -5- (2, 3-vM h ^ri^y ^ =/l^) "1- (3- 1 K 
P *c*y-1, 2-v>y tVk)-2-^"^ y-1, 2, 3, 5-f^7t Kp-4, 1-^^X^ 
drf"^fc 0 >-3-^^]'7 P n tVW-1, 3-f7/- f ^)y°P t^I'Sts 3-(2-{2- 
K3R, 5S) -7-y d P -5- (2, 3-v 5 ^ b * =/V)-l'- (2, 2-^y =?jXs?xx\?}V)-2- 

y-1, 2, 3, 5-r h 7 t Kn-4, 1— <^X^-=arf-^ t°^-3-^^]^^W-l, 3-^" 

(13) (2-{[(3R,5S)-7-^Pa-5-(2,3-i^y h ^v-y cn— /k)-l-(3-fc Kn^- 
xX-2, 2-v 5 /. ^/K^p fcV^)-2-^-=3ry-l, 2, 3, 5-T h V t Kn-4, MyX^t 
if fc°;/-3— f/U] 3-**y->?—^5-s( /V>)zfv fc'^y^ (2- 

{[(3R, 5S)-7-^ a P-5-(2, 3-v 5 ^ ^^f•^/7 i ^^)-H Vf^-f^rHr^V- 
1, 2, 3, 5-Tb7t Kp-4, l-'O'X^IH? \f^-3-4M * ^M-l, SrttW 

(14) 5- (3- { [ (3R, 5S) -7-i7 P P -5- (2, 3-v>y h ^ ;X y * =-/V) -1- (2, 2-i^y 
^VUy°P tVV)-2-^-=3r y-1, 2, 3, 5-r f7t Kp-4, l-^l'X^^lJ-tffcr^'-W 
AO^/U}-!, 2, 4-t^t^7/^5-^;U)^y;? 5-(3-{[(3R, 5S)-7-* 
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n C2-5-(2, h ^V7ct=/V)-l-(3-t Kta ^vl^n bW)-2- 

t^y-U,3,5-ff7t Kn-4,l-^^X^-^ift°V-3-^^]^^W-l,2,4- 
t#f^r 4/)^^ 5-(3-{[(3R,5S)-l-(3-T-fe b^v--2,2- 

f-As-fn f/O- 7-^ pp-5-(2, 3-v 5 ^ h^rV7^=/W)-2-^-=5ry-l, 2, 3, 5- 

(1 5) HiflB (1) m®.<Di\&®<DZfv YJy? ; 

(16) AfrfB (1) SBft^ft-a^^fctt-tO^o K7y^Sr^WU-C*5ES 
Id; • . 

10 (17) (1) UM,<Oi\&mtt\tt<OZfuY7>yyt^\/*^*~fr'& 

(is) ^^Tu^^**iawj"C!fe5S(HB (i6.) (i 7) mmo 
(i 9) >y ^y-fe^-r.KfST^J-c&sWfa (1 6) *fcr± (1 7) ib«©be 

15 _KS ; 

(20) mm&TM-^h^mm a 6) *fcf± (17) ib*<z>e3£; 

(2 1) ffiflgjfiL^Wf&l^riJr-fcSH&IB (16) £fcte (17) %m<D&. 

m-, 

(22) km y i"** -3^fo — /v±fl#j-c*> stfriE (16) tit 

20 (1 7) |Btt<D^; 

(2 3) * 
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z S ,b ^ x V Y 

(i) mbtmmm&TF-to 3 xm^^it^-m^n^m-t^m^^^ 
t*mm.b-i-tt ci' ] 
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(24) ffrlS ( l ) wm<Dtt&mti 1t\tt<Dzfn Yy v ^©^ft*«r**L«* 
(2 5) BUia (1) m®(D4k&W*it\tt<D7'v}?7yy<D^m*m%W} ! to 
5 ( 2 6 ) fftiB ( 1 ) mm<Dik&mt. ItU^Vn K7 * ^<2^»«?L»>^ 

(2 7) i!uf3 (l) mm,<Dfc&m-£rcte*:<D7°B Kyy^c^t^WSitl 

(2 8) mib (i) ^m<o\\^m%t.\^<D^^Yyy^<o^p^^^mm 

(29) *?Tuis&&mmumm<Dm&<Dtztb<Dmm (D tatt^-a-^* 

(30) h y ^ u * 7 >r \*WYnv>W£<oit#><Dim ( i ) mm^it^-m^tc 

15 (^©^pKyy^tl; 

(3 1) 0R{£T#J<9i^<Dfc*©jtiflB (1) IBtt^fk^^Tc^O^n K 

(32) SjmiiiL3£oWf&^J<^iiit^fc*^BtrlB (1) lamofb^^f* 
20 (3 3) S5^y ^^^-3 ux^v—;u±&ffl<DM&<ofe&<Dnim 

(1) imft^b^sfctt-to^n K7yWffl ; te&cmi-z. 

^) , ~4^<Dtt&£fr^T%J;VM£ii&T/l'3^v'g (^ b^i/, 

^l^v\ :/nzK=3rv\ ^ y:/ci2j?3-;>\ -/h=¥^ tert-^h^^) , fcm 
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W 




&vx\,^xt ^^w&mkmm<v&<Dmm(Dmte ¥&m^b*iz> 0 sib <t urn 




imcr^MSk (0il?tr£\ ^^-/K ^^/K 7°atVK T/^fcif) Sr^i"o ] 
$ ixS^^^tW* b < % R 2 a *s «fc T>*R 2 b ^ f/Uffc 5 £ 
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•bz^mmmm \z&v&%mit&Mm turn fcifcrf, gtmsr«j&i- 

fol^l^i/^as (j?*Klii4^l2tt) &4>fc < £: t>" HH (0^U< 
tt 1 * V n L 4 fl N S & L < tt 1 fcV <> L 2 «> ^tf ^WtKflBRSi* iW^tf 

/K 1,2, 3-Wv?7/-/K 1,2, 4-^^.t^r/ k - /K 1,3, 4 -> 
^f-v'T^-ZK 1, 2, 3-^T^T^-/K 1,2,4^7^7^ 

— /K 1, 3, A-V-TitTS—^ 1, 2, 3- 1, 2,4-hVT 

tv? y-/K tr y tr y t° y 5 v?>\ tr'^^ h y t 

-<v*v v^y-/K ^y/^^rt^wK 1,2-^^y^ 
y^-dr-^y— /K ^vy*f7y*-/K ^yy"t°7y> l^-^Ay^y 
-/k iH-^'/M)7y^, ^yjjy> 'fy^yyy; -yyy y ^ ^-y- 
yy^ ^y^r-y-y^ 7^7^ t7fy-yy, yy>\ -ma?** 
/^y-;K a-yj/v#y^ /3-yj>M?y ^ v-yj/^y^ 7yy^^ 7 

7stfS^ :7*«*-hny>\ -f^KUS^ t'ncr [1,2-b] t°y^ 

t°^ycr ci,5-a] t-yv 5 ^ -r$^y ci,2- a ] trys*>\ 
^y ci, 5- a] hryi?^ ^$^y [1, 2-b] tfy^v, ^5 ^y ci, 
2-a] tryss^ 1,2,4-hyryn C4,3-a] t°y^^ .1,2,4 
-hyry» C4, 3-b] t-y ^yy§©8~i 2*^^«^ism^ (0 
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^ ^f^y-/K f7^>^rt/-/K 'fyt^t/^K 1,2, 
4 -^f-v'TiA-zK 1,3,4 -^-^rf-^T^-^^^ 5M<^¥«^« 
5 W£ bV\ 

10 ft\ ^^-t?>^ fry-;K tf-^y— /k y^-uv^/K i,2,4-> 

^f-^T^-zK 1,3,4-^^7/^^) ©H)5\ JK^Pb^bb^ 
^fcfi^#^mm^^bTX l8 *fcf±/'*5 J:t>*x lb i^-t-S t°p 

-CV^Tfc ±V>g&S£ bTf±, (i) ^P^Wk^nrV^T^iVVCj-eOT/W 
it t*'^ P <^>"fb $ *VCV vT*>J^C 6 _ 10 :ry — /U- C a _ 4 TVH^/VS 
^fvK ^PfcVK ^y^PtVK tert-^/K 

20 i) ^P^'fb&frTVvrfc J;V>Ci_ 6 T/^/V' (0t|x.kf> *?7K n 

-^ptVK ^yT'o^K n-y^/K n — "f y^y 

Jfc^V^vK ^^/KSt) SfcttT-fc b^F-So^/K t^n^/^^rv' 
fvU3£© «fc 5 C 2 '_ 7 T/Vy7 y 4 A>tt is-C^-e T/V*;V-Q*r / * t±S? - 

W&Zfrx^x*>3:\ l ^v'>'mk (i i i) (ir) ^yft 

„7!J-^-Ci_ 4 7^H (fll&fcf, *77K yp^s yf'yyn 

§KIs (v) ^ny>>fb£;ftTV^fc J^Cx-g^T/i^/i'S ^^/K 
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(v i) u/w^j/um. (v i i) l^us^ogi&K cmtf. Tkmm. 

OtfcteS&^LTlt^L-CVvr^V^^/i^ (v i i i) ^n<^^b$ 
tiX^Xh^C^^Tfr^m (Mx.^ ^3vK '^n ~Q 

v^tt75>S (Mxf^ t^u^v, t'cy^y, ^u*y>\ 7^Evv*y 

/Utf^v 5 ^ 1, 2, 3, 4-7 1 b7t KB-fy^y^ "79A"{% K^OjR 

£) > (x) O, Sfat>mt£tiZ>^Tvm*$:l~4 i m^&. *0££:fciS& 

# lt*££- lt v vc t> 5 - 6 ft^ftfifc^gts tf v s?/^ 5 yy* y 

_ /k -Y^Ky/K f b7/u/vf) , (x i) /Nny^jiT- (*u yym, 

3 , (x i i) /NP-^^m^ C 1 _ 4 T/V3dr^S > C 1 _ 4 T 

SfrWCfc ■JrV^C 1 _ 4 T/i"3e-^3E (0«Rfc£> /^/K ^n tVK >f ^ 

yntVK tert-^/V#) , C 1 _ 4 T/V'3^>'K (0!lx.tf> * 

c 1 _ 4 T/v¥^^-3£ (09*.W5„ *7-Af*s ^f-fi&Xs -fWAs?** 4 V 
-fWjV^-Or, -f^-flsf-Hr^ tert-^/U^stm) % (x i i i ) C 5 ^ 7 S^u 

3 _ 6 T/V^ W ^^-^r ^ C 3 - 6 7;^V >-i^3r if LT V «fc < „ 
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;v*;vm\ iZ&ttZiSMT/^/l'&k LTte, fllfcfcfc. yfvK n-T 0 
jfrtf-^TvK ^'>'/Kff<OC 1 _ e T/V'¥/i'^ff bttSo' fc*»*0t>.. C 3 _ B T 

BMW: Cz-zoT^JjSJ/u&tcfec^-i $ 3xt v vt h X v 

1/ (T±hki/) „ yalft-;V^^ t e r t h^ri/Mtf^./l'tt^ 

R 1 i: LTfts. mzJit. 1 -y°c tVK 1 — < Vfv tVK 1 — Y y^t/K 
l-^^^/K 2, 2-^^-.3-t'KP^r^tie;K 3-fc Kp + 
V- 2-tFn =¥->-y fvV- 2-^f/l//n fcVK 3 ]> *r*s- 2, 2-i? 

^ tVK 3 -T-fe h 2 - 1 Kb 2 -y f-/u-zfu fc° 

/K 3-Tir h^ri/- 2-Ti? h^y 5vv- 2 -y 9vK7°n fcVK El- (t 

KP^v-y^) ^b^;u] *^/i^$&mfbti, t£frx-i>, 2,2-^y 

fv^- 3-t Kn=5r^B fcVK 3-fc Kn ^v-- 2 - fc ^VU- 2 - 

y 5vK7°n fcVK 3 -T"fe 2 , 2 - v*y f^n fcVK 3 -Ti? h ^rV 

-2-fc Kc^r^f;>- 2-y^/v-^P tVK 3-Tir h^f— 2-T-fe 1> 
=3r^ 5vW- 2 -y fcVVftifrtW* LV\, 
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ymtez&m^bti, ^KDXstmmm*. m&*nmmz.ite^i, 
- x 2 t vxn^mm^ lv\ 

/HS *^/K ^fvK n-^ntVK ^y^atVK n-^/K >f V 
:/^vK 1,1- v^Vvi^^vK n 'i^/K 3 - 7< ?VV>*5VK 2 - 5^ 

25 ^i^^/K 3 - ^ fvW^i^/K 2 -> ^VW^^VU, 2 —Sif-Arff'^ 1 - 

/K ^V^b^K 2-^^/VTy/K l-^n^vK 2-^5vV 
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s f-jv—2.—rf s r^}V > i-^<>-7-=. )V S 2-s<^t-~/k 3 — ^<>"r=vK 4 — 
^yr^/K 4 —^fV— 3 — Ox =/K 1 — ^^fir— 2 — "^-fervK 
3-^=¥-fe=/K 4-^Mz=^K 5-^3Hr~/HS0 N C 6 . 10 7!i-^£ 

Jfcflak*2£j a*fri/rvvct> iv^ffiftSt stria Lfcx l0 T^£*b5 r« 

v ^Si&S WHtoaaB ± t*^ n ^yft £ fix v t> £ v n c x _ 6 T/v4 y ?* v (09 
x.W?> ^f!)f^ ^y^ N ^nt o y-7">- N ^y^nif!)fy ^Df 

iSHt7k*&j tim (i) WM«t5» 5 i~7fi (#*u< 

f-vy^ MJ^f ^ 7h7^W, *^MM^w v *^ 
trf-^s, 7°nfc°v>\ iWfwv, ^^-/v^^-i/y. ^Ptf/^^-v 

(2) ETO^^#^i-5^*W2~7« (»*L<I42~4«I) -CfcS-S 
. ^xn^y, /f^p^sV-y, OL=f-;V-fxi^<=-Vl/, /otVUT'P^l'^ 

Wiif) > (3) 7^^U> (M*.t£. 1, 2-7xX^, 1, 3-7^^ 

>\ i, 4-7^=v^if) % (4) ^^vvirT/v^u^&itK/^fcte 
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TJUlr^l<'^%mfr&tottc-fa<Dm (Mz-f2, -CH 2 -C 6 H 4 - -CH 2 
CH 2 -C 6 H 4 - -CH 2 -C 6 H 4 -CH 2 -ftif) fci?iW*LV\ 

P7K^i/#/M?— /K /f^v'i'/l'^/K tert— ^ h^^/^^/K sec— 

-d-eT^^/W^/K N, N-^G 1 . 6 7/l'^/W^;K. N- 
Cg-1277/^^/W^/f/K N, N-^Ca-isT^/^/^/W^-f/K 

iW&tf feW. ft^T*^ YtLtl^^^K * h^TJ/l'tf^/K ^ 

■sc-ti] •vmzftzfc&tokbxn^ 3- (2- {3- [ OR, SS) -7-* an -5- (2, 3-^ 

h ^rv'7x^)-l-(3-t Ku 2-v^ f/^o tfA-)-2-^y- 

1, 2, 3, 5-rb7t Kc-4, l-'O-X^iH?*" ^-3-^>3 fc*M-l, 3-f7/ 
-;l/-5--{;v)7"nt't^ 3-(2-{2-[(3R, 5S)-7-^ P n-5-(2, 3-v>y h=¥^X7 
a (2,2-^y "f-JV-fu -2-^-^r 7-1, 2, 3, 5-r h7t Kd-4, l-^O' 
Wf1?lfy-HV]*f/Wrl, 3-f7y-/wW;i')7 , o t^^, (2- 
{ [ (3R, 5S) -5- (2, 3- v 5 ^ f^^7i -1- (3- K u df- iX-2, 2-i^y 

jU^u t°/U)-2-3r*y-l, 2, 3, 5-r- h7k Ko-4, l-^^X^lH? f /V] 

*fvV}-l, 3-^-^i^y—/W5— f tr^^Hfes (2-{[(3R, 5S)-7-^ u P-5- 
(2, 3-v 5 ^ h=3rix7^^/W)-W 77*^2-^^7-1, 2, 3, 5-7 1 h 7 Ko-4, 1- 
^^X^-^r«t°^-3-^/Hy f-M-l, 3->fr3r-t^—/l'-5-s( Mffim^ 5-(3- 
{[(3R > 5S)-7-i5'nn-5-(2,3-v ? ^ h ^-M-l-(.2, 2-v>y ^-fn 
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2-^y-l, 2, 3, 5-T b V t Kb-4, l-^^X^-^r^k s ^-3-^7U]^^}- 
1, 2, 4-t^t^7ywH-^/V)Xy^ 5-(3-{[(3R, SS)-?-^ n n-5- 

(2,3-v^ h^rv'7^^/l')-l-(3-t Kn ^r^-2, 2-v 5 ^ ^VK/n t°/U)-2-$-*y- 
1, 2, 3, 5-X h 7 t Ko-4, l-^^X^-^f"€fc°V-3-^^] ^ f-M-l, 2, 4-;*-3rif- 
v'Ty-zH-'f^^y^ Vife, 5-(3-{[ (3R, 5S)-l-(3-T-t? h *ci/-2, 2-v^ 7". 
/Vfu\f;V)- 7-^pp-5-(2,3-^ h dr^7^^/W)-2-^-^y-l, 2, 3, 5-7" h 9 
t Kp-4, l-^^X^-dr^fc°y-3— f /U] ^^/W-l, 2, 4-^-^r#v ? Ty*-/W5-^ 

N, N' -^^/vxf.^y^^y, t-^W^ftifCffll7 5>f, 
(M, 5BSfe> #H&> *£^> Bfflfc ^ 

^JH^g^ ^^^/Msi^g^ -0~t?>';*A'#S<'R, p- 

^ Ci] T*£n«*fc^*fctt*©:!fcttv 5ffiK^i^#4t5 
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UV\ £fc, it CD T«$^S^ft-4fctt*^tt9*fe5fls*fel±3fe^fiH4 

Ci] -e^^ns^^^fcf^o^^bi-s^^ w^^i^^Tk^ 
ftif&mzLXTZ Ci] -e^^^n^-fb-^^fc^o^^^ki-s^^iSrv^ 

? 0 it CI] T^$ftMb^£fcte^O&<Z>:^n Y%y?b UTtts it CD 

/Wb; ter t - y^vWb £ ftfcfl^l&fc if) ;5£ [I] -Q&ZfrZtt&mtilt. 

/Wbs tv^n^/Hbx -y-yv^/Wb, y^y/Hb^ T7-7Hb> ^f^r^y 
y^/utf/v^^/Wb^Hfcfb^Jft^ . ; it CD T^^^5-fb^*fc{±^:W 

^^.^drv-y^^-f-^^, ^/V/H^^/^S^^^/Hb, T^K-fb^ 

/i^>v^ ^vvni^TvWb, v>y f-^T ^ / * 5vi^*7vWbs tT^n^/v^-dr 

5 Kfb $*ufc<fb«&4fefc if) ; 3^ W b;ft£ 0 ~ti ©^n >y y fi £ 

it CD -C'^^tb^^^fc^^m^^n K7?/^ /SJH*01 
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9 9 o^fu mm&omfti mm&^m-i 6 3i^bi9 sw^m^tix 

<DXhoX*>£\\ 

^ ci] ■e»*^5fl5'fi**fc»a:-to*wt, 0na.fi. ss: en] 



B 




^ b y — J N 4~6^. ^/Utf*£^ZfU^ fry?*?*— K 1 9 8 4^ 
( "Comprehensive Heterocyclic Chemistry" , ed. by A. R. Katritzky and C. 
ff. Rees, Vol. 4~6, Pergamon Press, Oxford, 1984) ) CXtZ 



WO 2005/012272 PCT/JP2004/011293 

20 

( 1 ) — ^5^^^^/V^$ )0 -C > flj^tfS 2-75/ T)V-)3 / 

(2) flfc^dSfc K^^Ks 

( 3 ) — ^tf^^/W-^e-f /WgT?*> ot, flfcfrtfS 2 loO^C ^JR^T? 
(4) -O^N-fc KB*V7 5;^at?*>o^ ^»;vtJ?^^7^ K ; 

10 #{ffe^5 0 
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r 
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tufa as: ar ] -c*$*u5^«btit cm] 
5ft^©*^#^sfe*-H»^fc^fo^5Stt<b*T^^$^ ^ cm] -? 

5 CHID ^mZnZfc&®±ffl&£&Z*fetl:i?&3btf iftZ* 

Jft*l(8£*!li: LTfi> fcirxitf, N, N' -^d^/^/^5K s 
1 -m^u- 3 - ( 3 f-J^T ?y^n fcVW) 1iA<r$*M 5. h\ 

5£ ail] -e^$tL5<b^fi> tz.tz.tf:, v^-fev-^1999^ No. 4 568- 
570H (Convenient Syntheses of 5 -Aminolevulinic Acid, Ayelet Nudelman 
and Abraham Nodelman, Synthesis 1999, No. 4, pp568-570) &C2p-f ZJyfeftb* 

i^^^t, civ] Tf&sfrsfc'^fc.fcua; ci] -tf&stbSft^t&S: 

iSlifei-S^fet LTf4, fctxtfs u~yy&9& (Lawesson' s reagent) „' £> 

5v^ N ***smwA, (poci 3 ) fe^-eoa-t-^^ifeftif^&rffeti/*. 
xg3^*sv^ ^ en' ] •m$tbS^^*fcfi j eo^fr«ki9S; cv] 

25 X^£ti%ik&®&$mirz>jf8ib txii, 

1) [ir ] T'^$^S'ft:^«}; | 9-^^fcnST$ K»J:oT# 

£>*L5iS CVIII] 
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W-(DM%^K^^^hf\,^ [IX] 




x la ' \^m^fix^xh^Hmcr^^^7^'r a •] 

3) [ir ] ^S*x*fb^*;fcri*©«*tefc, -««jH:fti6>tL5*A^ 
^*fc{±^o^^<©3S5c^> *fcf±, 5£ [IX] T?«$n*flS*«J:.D-« 
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7vu£: ^W^V y (Wittig reaction) SrtT^V^^ ^^tK^^IP^^^ 

ig5fc*3vrc\ * Cvi] x-*$nsfb^i^; [VII] -c^$tb^^^«t 
9 3; [I] ^£ft5{fc^£8Si£i-5:#*fc£ LTfi, fcixH 5ft [VI] -est 

^ Cvn]-«3ft«fl^*©;fea*-e5*; Cxii3 




WO 2005/012272 
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XIII XII . 

10 J: 5. 

-cf^ ^a^vis^ (en* we, yym, mm, a**fc£) s c a _ 6 T^ 

_ 6 T/^dr/W (0!lx.fc£s *7vK n-^PtVK i-7°ntVK n-:/ 

^HbcoB^Si LTte, /^u&lsWfr (Will. 3 
ft if) > tfvi^/K C,_,7A^^-*^#=^ (M&fc£> x^J-jvu 
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t Vv*ci/m<Dj%m&kLtfes W*.t£. g&S&^rLTWCkJ^ C a _ 6 
Tfr*)V m%Ms ^^/K ^fvK n-T'ntVK i-:/nb!VK n-^fvK 

3fc -3 > d-.T-MrA- *?VK n-^n 

10 tT/nfc if) ,'7x • C 7 . 10 77 /u^/u x. tf N ^l^/nfe if) > =fn 

v>P>^Sd< Wiim ife »tg, k K7^ 7i^t Kyi^V, 

— 7VK 1,2-vM hdf-n*>v 1, ^W~7V^ g^Sfe^^/K 

20 mtfj-ivtzaox-xtrfrm, b/v^>^^07f#^{b7k*, try 

©7^.3-/^ 'vtW* ftffo=^— ^fc£©ifcftoM*fb^Mfe* =¥ 
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^*if) iaotiMt5*t^f#, h nt.m^K n @ ffck*g 

* CI) •C^^^-5^^*fc«^<^JWWt;-a'^t>, 5£ CD T?^$tL5 

5* CID -CmZtlZ W&fyH * f*t <DW*&f^ Wttf,'EPA5 6 7 0 2 6 
WO 9 5/2 1 8 3 4 (#J§S¥6- 1 5 5 3 l#fcS<5< PCT|±iJP) > E 
PA 6 4 5 3 7 7 2 2 9 1 5 9 #K:£<5 <• fflJK) , E PA 6 4 5 3 

•7 8 -mmW-6-2 2 9 1 6 0 < tfj«) > ^PB¥9-1 3 6 8 8 O&if 

5S; CD'-C**^*^**^***©^ 7"pK7*^ (SATs t<Dm.is^U 
^PK7y^t>^»T N ^^b^ft (I)" ifM-5i.iasfc5) te*teT?fc 

74 FITfffl, IBSHSTftMB, non-HDL= V*x'n-/M&Tf1^ *5j:tfHD 
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jfojBE, -wmm&. mmm <<^*y ^mm\^^< m& if) , mm 
sk^mm^^) s mmm, m&ftmmwmj&w (ptca) hz>w±x<r>hg 
sir, *%w<Dmm®i*£b\z.w^<%i'<z>o 

>mmm. mx>m. mmm. mm^ mxmkfr, wmmmmn^, 

hz^itmmn&wu-tx&^x) mmztix z.<dws&, -^b©^ 

20 ^V-K ^iA7^/ov ! ;K 7i;7^/W-h, Wy-1 4 6 3, GW 

9 5 7 8f) ^if©PPARaf»l, ^a^gfe, ^(D^fWS ±t^S»flc 

25 fb-S^ CMx o^^f^ yysSxf"?^ rh/w^^f 

>\ ZD-4 5 2 2 (nX/^^.^^^) , >f ^^.X^^^^HMG-C o A31 
7cMWIS.ffiKI ^ ^^TV^ar^flti NB-5 9 8*3,kt*S 

JTT-7 0 5, CP— 5 2 9-4 1 4§] ft<i?<Z>3 a— /WST^ftiftf 5 
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at) mmm > k$o -^y t° k • y yf- • ^-^^n (M. h 

^P^02/06264^V7 I/y K 11^^03/059900^° V^U-y h^iftC 
;*yv y * * y h ft if) ft if ir ^M^fr-^Pff btit> 0 

^ 7— ^pi^k y rifx^ y ^mmfc&.x xm ^v^m 

HMG-coAm7mmm.mmtm^^^^t\-xv), ^hmg-c 
o Am^mmmmmmmm xh$>z mmm^mm&^mm l#5„ £ b k> 

APfc-C. fb-a-^i (I ) tt> iS*-* o 5 * p ^jhJtlcBBt-r*!^, A. 

X&%&±&\c&i*&kfr&Z.Z>* hZWtlsitrJ p $ ^ p >-ifc.Jm<Dfc«y 
Elliot h y ^'yir^^ K^^^ttT^-r^^^flgflS^iiJpu^BlfSr 

(I) tt»PS-^*fcf±©9fS-#--Ct, ^fcf^tvbfiM-efc^v^figE^^ 
— !7^FOY) , ^^t77^^y^ (.7 -9- is) , ^f 3 ^ (=■ 3 !? 

» , 'vv-rx*^ w&rf&ft*. x^?f^^*©i6«j-e> 
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#x-c, <\&m (i) nzirib<Dmi&0fffi&&Tmmtt)5K*>mLxt3*), * 

mwm%%m:**?y*, ^7^ ( t^yy, ^^ay, ^y 

5 ^y^, 7^fyy, /^^ay, -rr^y^s, -Y^^y^a, -f^*yy 
©fcttt&sig (^r y y v^te £ y y s? y s^ss ppart^ 

h : tf^y 7/^f^7, KRP-2 9 7, TAK-.5 5 9, MCC 

-5 5 5^, '^yWP^Ii: JTT-50lf) x tf^T^-f 

io ^) s tfiMUS (#J> #^y^-^^) > jSa-r^^h ' 

(M> T AK- 6 7 7.^) N ^ y ^»J# ; 
15 ni^rhV^^ (7i^F^) , ^^^^vt^ 0 ^ K^/nyfb y «7A (y 

immmmn - wyy*>-/> (^-y-y^) , tmti??^ yr 



20 ^bny) , T^1?5: K (#VT-h) *B . ACEPi*! CM> ^Wyix 

25 m%!hmmmmikm*mm£^s Mskmm^3\^^irt>h. it&m en 
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So 

(i) (om^wmm-i, twowtfc^. no.* l-y^y-fe^ 
5tt>#xbn6o TGfgT^^^#x.-r, (i) nfidm 
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\\&m (i) mthtcn%mv7$fi'^?-=i w^fp- ; «i 

(#l£fc£> y yh, 4*. t: 

&x*% s iwft, ffi/eiu^ ^ifiLffijm. tfM, mmmt±&ffifc, mmmtm 
mmm^mmm, m^m\±mm^ ^fmm, mmwmm, mm 

HDLjfiL^^tf) , Tangier^ &£Xffflm&<DW%iffi&%fcgrmirZ 

<t-g^ (i) (o^mn^m-t^M^itvx, Tw^^—m^m, b 
v>sri:^-c# N ^<di^ n m^h^^n^TKm^-r^mMtm^^x^ 

$L ' ftm&^M (M 7L t£ > JT-52 W-374973* ifOyfc5W2/3ir^V* —if PI 

&5V^4SIB-1848fc£) , T^n4 h^mmmmm WZ-t£. PTI-00703 
^BETABLOC (AN-1792) ft if) if^ff bfrSo 

£ fete, ffc-g^ (I) JfelfffiTttMB&^U ISliif^??' Mcfevvc 
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f^jkBE^StStgma, Sbfc-tOiWgg^ fllAtf* 'L«f, EfeiM* 

fi, flfctf,'. (D ^yxyy^ (flflxif^ t wv*.y^> ; (2) 
^=/n>ur.»j (0H^«> ^y^7? b% ^y*7^h\ ^y^y k«?) > 

(4) >r y ^jgftttitaww e^y^yv, P^y^y^) N 

(5) T/v- ^aiTcSf^lflSFJW W*.t£s x^w^fyK W^^yf 

*ftAft£Att&3K (^ix^hp^y, a* 

/l^) \ (3) ry^r^yiigfM^ nW^> #^7* 

(4) r^^^wiaeiftawiflsisi (Mtn, -rw^s^-^y/K 
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0fH^ (2) ACEPl#m [#J> vWvRxt?^!/^ (Vs'*— > 1?^ 
y^y/p lixhVM m > (3) TVV^is-s^ll^m&fc 

> (4) 7;VK^fP^I (^k"u;7^ olt'VWV) „ 

(5) K-fe U ismm, (6) Na-H^&RE^S (7) N.a-Ca^miS 
*ISx (8)MCC-13 5*WE)Jl5. 

ai^w (1) «x mntcwfeffifimftm&G'rzv m*<D^m, m 

10 aau ^mk n-Mta^ m) „ 

«Mz\ flaHfe (I) fit, HMG-CoA3l7n^Pl$^^ cfc 0 *6>»e 

fo y 

*3SW©5(iMtt, b*?L»j# 7?K *f-=¥\ 

25 -f^ 5^ tS>>\ fvK t fc*5V*T N #>J;tfc£> #t$C&SI$¥^GQ 
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j;v^s % mutts m^(D^m^tcn^mm^tcM<Dmm^m^mmmm^ 

is ~ ~x% KiLttt; m*-tsm, nm wfli«x im mu as (M 
m) •> (fww, ; 0* u< mammm 

?Ltt4* (#J?U:£> 9s/K ^A^*- > -<^> £^ ■> 
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tsmm, m^ifcWoftmk, mmm^mmm, mmsk^mmm, 
5 o&m (i) «s mmmts *mfo&, m^mmnm^ mmn, tomfc&& 

l$i$£F % J^I&Ltt'L^As CHD (coronary heart disease) s 

io mmmz&<5< mm • mfrm^mimmjii&T, nmMBmm\-m^< 

£b\^ 3l if dr / ^(1U C P (uncoupling protein) ^IE£rSt£f trf 5 ^ £ # 
«#*jx-cv>«nt^fe, (I) tt, W^'»fitfe5c*. 

Q&m (i) av^n-vHSTfi^ hy^y^y mr^m, m&m 
xfTis^&^mmmftmk^tty^mmmk&m&tzvx^ m 

&&izi3&m*±<D^m&m\tttoxfffi\\zm^& ^tt$x% z> a -ait, \\&w 
( i ) nmni&Tfcm \m %.x=- y ^anf^jB *wm-t s ot% ^ / ^ 

Kto;ix=L}?3rs >wtoftM&e&rt&{k&to ( i ) iwmmmmm<o^m • ?& 

So 
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£b^> Q&m (i) *±.w.&mmmmirz>m^ ±mm\ (M:fti*. v 

^wr, ftmmmkisxmm'rzz.b-b-zfm-vbZo m^xw^^mi 
turn r^^^y^i ifrtt-rzvf^wmk cetpw 

1~5I7^^^»J, CETPfitft, TNFaWIW htfV ^ 5 #t 
T^o^ F/3I7^^^M, lSM!7^fy (Pep tortfcODIA 
PEP-2 7 7^if) ftifOftL iMb*^^ ^^•T^.^^v'^P 

(oMm^mm-r^itm^mv^tcf^mm, nf k Bf^-f/i^Afn-f^ 

£ f£|»r 5»^rF- (M&tfs 3 v^x a h.J? ^ P i? y K£fcf± 

hdl-3^tp -/v* fcftifiLtp y ymm<D km, «> »-Miii-5 ate 

irZBm^W. & • HGF , V EGF ft ifGOitmH^ft if) ' K:B8iti"53tft 
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x%z> 0 -r^^^^< kt>— o<Dik&m (i) *m$x\ h^nmmtvx 
*mw(Dmmiz&^x, mvmftxh&ik&m cd m^cD^xi,^ 
monm x**hy>\ =f^m. r^-Mmm, 

(Mx.^ *7>/K H~^b^> 5*77^ 

_so , mb^j -h-*^ «m) > (Mz.it. mm-t-hvtJ* 

( i ) o^fe^^P^^m^^^ftfi^ ii^M^iJ^co o . i^lioo 

tizmvmmfezti-r. m^%%m&m-&x®.m&-*smxhz> 0 ftMvMfo 
mti.xte s mx.is.mm m&m, y-i^^-v-^iy^m.^^) , %m. * 
y±^m. m&m. mmm. mm. *s*y7m. %m. m^mm. mtm. #«fe 
imm. MAM. mmmmm^ibfrz, ^n^commitmm (m*-t£$*mm 

jywjteifi, §£m<z>Mj&mz. its® en ^-^cd^^, mamu ^m. m 
mm** l< n^<Dm*<Dm%temm*toJixitBmzmmLtch<D&^ m^ttj? 
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TJ^lc®tiLfct»©^ «fflSE|ft«LT«1-Sa\ Sfcttsbb^Ca&jHLfc 

fcL<tt&fbLT-j£*i:-t-5a» % *fef±<fb^»j (i) <D-HEm*t vmtmo 

. gPMWatii, Mxitffy^ Hfc-feA-uw;*; 

tiM*>j&m ;M& mm, ^^^mmm s bqm ®.%~? 

ween 8 0, HCO-6 0^Wtt^) ; XsUtf**/* <?jV*,Vxi-^ 

TA&ism- ^ y * a n t t^d ^sh- h y * A«o#t$g : «ak/n * * ^ 
, mwm w*.t£^ mti-hv$^ ^^^~ / ^ > y /vt ^^ K 
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vyy-ty k ^ v *~->v 8 1 2 «?) tit LTttttngai t 

<li|5l2^l^ll0 0 R mt*fc5 o 

It, &Nrt&lt, «^altfe^V^(i^Mfe^<^*^tf^T^5 0 aitfflWJ, 

m&x\ wmhxmmu mo*Mm-tz>i><Dft¥km&Lxmm£}bz>z. t& 
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xffis h—;is (D—r^h-zv) N T/v^-h— /K T^f7y, 

fen?' v^i) vmt *m&& fcttxte-fs -t^<t 9 ststi-s r t &x 

&n& j m\zt±Mmzi>£zit, mmmo. oi~9 9w%, 0*u<f*^o.. 
i~9o w%m%m 0 . -5~5o w ©JSttiftjMb** *m&i- 5 <o& «t v \ 

(safety margin) ^V>r^^& > JJgKffiT^i LTiSifliifiUm<7^|£ • 



WO 2005/012272 PCT/JP2004/011293 

44 

(I) 3 £LT, ^l~5 00m g> #£L<{4&)1 0~2 0 OmgT-&9 N 
P3*<0#£\ t LT^J 0 . 1 ~ 1 0 0 m g> L < \*m 1 ~ 5 0 m g> 

7^x>=2 0 0 (2 0 0MHz) I*fc»3-0 0 (3 0 0MHz) g/*^ 
h/M-^^ateU ±5^ppm-e^Lfc 0 iB^jWSEK:*JV^Lfc»«[ • 

WfefcVMR I? ^SJtSr^i-. *W«W«f»»cfc^S^?a (Stft) t IZffi 2 0<C;S>£> 

Ac : T±f-/V, P r : n-^ntVU-, Me : y 5vK Bu : n-T'fvK E 
t : ^*J-;V, ! Pr y^n fcVK E t z O : S^c^jc— f^, DMF : N, 
N-^f;^A75 h\ DM SO : S^?vWVM>3^ h\ THF : f h7 
tKn^7^ Bii/^Wyh, d:^K trhy^K q: y 
>, d d : K dt: ^yVu h y 7*1^ h, m : -?, v j- 

br:|ij£V\ J : ^ y ^ 3 

H»Jl 

(2-{[(3R,5S)-7-^nn-5-(2,3-^ h^iV7=c=^)-i-(3-t: 

y fvl^n tVU)-2-^-^y-l, 2, 3, 5-/h7t Kn-4, 1— <>'X*^f~tf 

-f ^] y ?VP} -1, 3-^T y* — /V-B— f ;V) g^gfe 
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(1) 2-(tert-^h=ar^/W^^T^ S)fflgL (10 g, 57.1 ramol) <D THF 
(100 ml) Wmmz.XtViS-^M %^/~-Jl> (10.2 g, 63.1 nmol) SrSSflBU 

MT'2B#TO#bfc 0 m&mz.mk~? y^svi* (5. 4 g) 57.1^01) ^.t-o* 

5 ^yif/l/vqy^!) ^ (9.7 g, 57.1 ramol) Sr^nU 60%) Tn^W 

Lfc 0 ^»&5i®LXj&£\ (200ml) X^Lfc, ^LftSr 

in mQfcm&m± b v t^mm,. maikm&xmftu mmi- h y * 

■^■tf-V-ffiflfc^^vi. (2:1)3 XitSH-S^MJ;'? 4-(tert-/}^v/#/M? 
10 /)-3-t^yy^ytxf /V (11.9 g, 48.5 mmol, 8595) £-4£&?M£$& 

i: tr#t 0 

X H-NMR (CDC1 3 ) S: 1.29 (3H, t, J = 7.4 Hz), 1.45 (2H, s), 3.87 (2H, 
s), 3.96 (3H, s), 4.21 (2H, q,. J = 7. 2 Hz), 7.08 (1H, d, J = 8. 7 Hz), 
7. 39 (9H, s), 3.49 (2H, s), 4.14 (2H, d, J = 5.8 Hz), 4.21 (2H, q, J = 
15 7.4 Hz), 5.15-5.24 (1H, br)„ 

(2) mmmi- (l) X#b*Lfc4- (tert-'7' 1- -$r*yt) >Vi$~)VT $ / )-3-^ y -f 
tism^fr (11 g, 44.8 ramol) 0ff8fc (6 ml) ^K4N HCl^a:^^ 

(50 mi) %mjmu mm.x-3o$rfflm;nLtc B Rmm^mmrmmu mm&mm 
^/^b^^it^x4rr%/-3-^yf^^m^^ (7.9 g , 

20 43.5 ramol, 97%) %m&®3Zk LX#fc„ . 

'H-NMR (CD 3 0D) 5: 1.27 (3H, t, J = 7.2 Hz), 3.69 (2H, s), 4.124 (2H, 
s), 4.20 (2H, q, J = 7.2 Hz) „ 
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(3) 2-[ (3R, 5S) -1- (3-T-fe h *is-2, 2-V* f-jV^n \f;V) p p -5- (2, 3- 
Y*^-7 zu—;v)-2-$-^y-i, 2, 3, h 7 t Ka-4, 
^-3-4 J^mm (2 g, 3.85 mmol) £ hy^/KT^ (0.41 g, 4.04 mmol) 
<DT±h-hVsl> (15 ml) »t^n^;^n]J K (0.51 g, 4.23 mmol) £ 

o°c *ess*nu o<c -e30^^#Lfc o or T^^^nife0iji-(2)T^tb^fe 

(0.84g, 4.62 mmol) £»U £ 
. 6>fc }> y 5 ^ (0. 58 g, 5. 77 mmol) WTi? 1>~ h ]} ( 2 m i) £ 

M-e30^-^^#it, £OS;$j£@t^?vV (50ml) T^f?Lfc 0 -*t£0. IN 

mm, 5% mm*m* v mn%mfcg-r h y t^m-m, ma-Am. 

J A * p h [MIH3« : ^^rif >--^^^-/u (i : 3 ) ] ii(at) 
4-({2-[(3R,5S)-l-(3-T-fe h=¥^-2, 2-^fvi^P t7P) r 7-^ PP-5-(2, 3-3? 
^ b*-yZ7=L~/U)-l, 2, 3, 5-t" h7t Kn-2-^-dry-4, l-^^X^lH? t°>r- 
> 3-^^]7t^}7>;y)-3-^y^^xf / i, ( L8g> 2 . 75 mmol, 71%) 

X H-NMR (CDCI3) jro. 94 (3H, s), 1.01 (3H, s), 1.28 (3H, t, J = 7. 0 
Hz), 2:03 (3H, s), 2.71 (1H, dd, J = 5. 6, 14.8 Hz), 2: 79 (1H, dd, J = 
7.4, 14.8 Hz), 3.48 (2H, s), 3.54 (1H, d, J = 14.2 Hz), 3.62 (3H, s), 
3.71 (1H, d, J = 11.4 Hz), 3.86 (1H, d, J = 11. 4 Hz), 3.89 (3H, s), 
4.14-4.25 (4H, m), 4.37 (1H, dd, J = 5. 6, 7.4 Hz), 4.55 (1H, d, J = 14. 2 • 
Hz), 6.26 (1H, s), 6.58-6.62 (1H, br), 6.63 (1H, s), 6.96-7.33 (5H, m). 

(4) ^Ml-(3)^#e,^c4-({2-[(3R,5S)-l-(3-T-fe h^iX-2,2-^^ 
^tV0-7^nn-5-(2,3-^ h «¥^7*=/U)-l, 2, 3, 5-T h J fc Kn- 2 -t 

(0.5 g, 0.773 mmol) io-yy^ (Lawesson' s reagent) (0.46 g, 1.16 
mmol) <D THF (5 ml) ^£70°C X»mmW:WLtz 0 £/«£^TM?U 1% 

^sr^y^y^^A^p^h mmmm : ^^-mm^^u a--D) x«m 

U-fZ t <fc V (2-{[(3R, 5S)-l-(3-Ti? h*i/-2, 2-*?* 9vl^°P l:VU)-7-^ 
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no-5-(2,3-^ h#v'7*=/V)-2-^-dry-l,2,3,5-7 i b^t Kn-4, 
^tfk'y-3^;>]^f^}-i,3-f7y-/H-^^)Wif;l' (0.41 g, 
0.635 mmol, 82%) UT#fc„ 

'H-NMR (CDC1 3 ) 5: 0.95 (3H, s), 1.03 (3H, s), 1.28 (3H, t, J = 7. 2 
Hz), 2.03 (3H, s), 3.44 (1H, dd, J = 7. 2, 15.0 Hz), 3.55 (1H, dd, J = 
6.9, 15.0 Hz), 3.58 (1H, d, J = 14.4 Hz), 3.62 (3H, s), 3.73 (1H, d, J = 
10.8 Hz), 3.80 (2H, s), 3.85 (1H, d, J = 10.8 Hz), 3.89 (3H, s), 4.20 
(2H, q, J = 7.2 Hz), 4.33 (1H, dd, J = 6. 9, 7. 2 Hz) , 4.57 (1H, d, J = 
14.4 Hz), 6.31 (1H, s), 6.60 (lH, t, J = 2. 1 Hz), 6.96-7.34 (5H, m), 
7.43 (1H, s). 

(5) ^MMl-(4)T#£ 5 tL7c(2-{[(3R,5S)-l-(3-7'ir h*Z'- J 2 t 2-&*7'Af7 
P C P-5-(2, y*r%/-7 x.=.;V)-2-**V-l, 2, 3, 5-x F7t K 

n-4, i-<^x^-^f-^t°^-3-^/^]^ f-M-x, 3-^-ry—^-5^4'Mmm^ 

/K0.3g, 0.465 mmol) N IN. *8&ffcJ- h V *7 (1ml) *5 ± t^n $ ; ^ 

_ (3mi) (om?m*wT, x*30&mmwi,tz o ^ti*& (somi) u mmt- 
wm^fr (50mD x^mmvtco zjtizmwktMjkxmfru mm-rb 

Vf?MzXl&m&, m£TWkMLfc 0 mm:^ (1:5) frti ■ 

S^UtflfSr tfcX K> (2-{[(3R,5S)-7-^P Ct-5-<2, 3*"5*> h^v^i 
=/l^)-l-(3-t Ko =¥^-2, 2-v 5 ^ =$-)Vzfn t°/U)-2-*3-y-l, 2, 3, 5-7h7t'K 
n -4, >V\ * -1, 3-^T /-;W5- f /U) ^ 
(0.23 g, 0.400 mmol, 86%) £#££,7°!) XAf B t LT#fc„ 

ib& : 219-222^C. (dec.) (EtOH-hexane) 0 

[as 3d 22 -209.2° (c = 0. 34, Me0H) o 

IR v^GOBr) cm" 1 : 3500-2400, 1724, 1658„ 

'H-NMR (CDCI3) 5: 0.64 (3H, s), 1.05 (3H, s), 3.19 (1H, d, J = 12. 3 
Hz), 3.38 (1H, d, J = 14.4 Hz), 3.46 (1H, dd, J = 7. 2, 15.0 Hz), 3.59 
(1H, dd, J = 6.0, 15.0 Hz), 3.61 (3H, s), 3.64 (1H, d, J = 12.3 Hz), 
3.82 (2H, s), 3.88 (3H, s), 4.35 (1H, dd, J = 6.0, 7.2 Hz), 4.47 (1H; d, 
J = 14.4 Hz), 6.20 (1H, s), 6.58 (1H, d, J = 1. 8 Hz), 6.96-7.36 (5H, m), 



WO 2005/012272 



PCT/JP2004/011293 



48 



7.48 (1H, s) e 

nal. Calcd for C^NACIS: C, 58.48; H, 5.43; N, 4.87. Found: C, 58.32; 
H, 5.30; N, 4.68 0 

mtfow 2 

(2-{[(3R,5S)-7-^na-5-(2,3-^ h=¥^7^-^)-l-(3-t Kn^v'-2,2-v ? 
* ^suyu \f;v)-2-^y-l, 2, 3, 5-r h y t Kn-4, 




'U-IMR (CDC1 3 ) 5: 0.641 (3H, s), 1.05 (3H, s), 2. 29 (3H, s), 3.18 (1H, 
d, "J -=-12. 3 Hz); 3. 37 (1H, d, J = 13.8 Hz), 3. 42 (1H, dd, J- 6.9, 15, 0 
Hz),. 3.54 (1H, dd, J = 5.4, 15.0 Hz), 3.61 (3H, s), 3,64 (1H, d, J =" 
12.3 Hz), 3.73 (2H, s),. 3.88 (3H, s), 4.29 (1H, dd, J = 5. 4, 6.9 Hz), 
4.47 (1H, d, J.= 13.8 Hz), 6.19 (1H, s), 6.57 (1H, d, J = 2. 1 Hz), 6.96- 
7.35 (5H, m)o 

mmm3 

2- (2-{[(3R,5S)-7-^pn-5-(2,3-v J 7 { Ka^i/-2,2- 
v 5 -^ f-Zls-^v \?jV)-2-3r*y-\, 2, 3, 5-*r h 7 t Kn-4, l-^<VX^-drf-^t 0 ^- 

3- -T /U] J J-M -1, 3-^T /W5--Y ;u) -1-* 3-;\,7°v Mirl^W. 
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'H-NMR (CDC1 3 ) S: 0.67 (3H, s), 1.04 (3H, s), 1.65 (6H, s), 3.15 (1H, 
d, J = 11.6 Hz), 3.41 (1H, dd, J = 7. 2, 14.8 Hz), 3.41 (1H, dd, J = 14.4 
Hz), 3.54 (1H, dd, J = 6. 2, 14.8 Hz), 3.61 (3H, s), 3.62 (1H, d, J = 
11.6 Hz), 3.89 (3H, s), 4.34 (1H, dd, J = 6. 2, 7.2Hz), 4.48 (1H, d, J = 
14.4 Hz), 6.20 (1H, s), 6.55 (1H, s), 6.96-7.36 (5H, m), 7. 46 (1H, s)„ 

(2-{[(3R, 5S)-7-^nn-5-(2, 3-v^ h zc-M-l-Q-t Kn ^-2, 2-v 5 

J. f-jVfxi \£/v) y-i, 2, 3, 5-T- h7tKP-4, l-^^X^IM? t°^-3- 
4 M * f-M -4-^^vWl, 3-^-r V— /W5--f /V) g|& 




J H-NMR (CDC1 3 ) 6: 0.64 (3H, s), 1.05 (3H, s), 1.18 (3H, t, J = 7. 5 
Hz), 2.63 (2H, q, J = 7. 5 Hz), 3.18 (1H, d, J = 12.0 Hz), 3.37 (1H, d, J 
= 14.4 Hz), 3.43 (1H, dd, J = 7. 2, 15.0 Hz), 3.54 (1H, dd, J = 6. 0, 15.0 



WO 2005/012272 



PCT/JP2004/011293 



Hz), 3.61 (3H, s), 3.64 (1H, d, J = 12.0 Hz), 3.74 (2H, s), 3.88 (3H, s), 
4.31 (1H, dd, J = 6.0, 7.2 Hz), 4.47 (1H, d, J = 14.4 Hz), 6.19 (1H, s), 
6.57 (1H, d, J = 1. 8Hz), 6.95-7.36 (5H, m) e 



3-(2-{[(3R,5S)-7-^ u n-5-(2,3-v^ h^^7ain/V)-l-(3-t >P 3^-2, 2- 
^f/V7"p \f;v)-2-^y-l, 2, 3, 5-ff7t Kn-4, 1-- ^X^lHf t°>-- 

3— r ^-m -l, 3-^-r y-/w5— r m t" o t°^-^ 



(1) ^-/zc^VUn/^g? (7.3 g, 50 inmol) (D THF (70 ml) S^^/M?— 

(9.7 g, 60 mmol) Sr^OU M-eiB#^#bfc 0 RjS»t • 
Jdft-fb-r^V^A (4.8 g, 50 mmol) fcitJ^yxf/Wnyftfr^A 
(8.5 g, 50 mmol) £&S*PU 60t ^llSIHHfttLfc. Tfmo&Zl&VXfctl* 

zmzmmrmrnvt^ mm*frx°ma^ m.mm. mm^^ (70ml) -C2 

(3:1)] ^1 'fc t ± U /I' (8.9 g, 41.2 

mmol, 82%) LT#fc 0 

'H-NMR (CDCla) 6 = 1.26 (3H, t, J = 7. 2 Hz), 1.29 (3H, t, J = 7. 2 Hz), 
2.61 (2H, t, J = 6.6 Hz), 2.87 (2H, t, J = 6.6 Hz), 3.50 (97/100 X 2H, 
s), 4.14 (2H, q, J = 7.2 Hz), 4.21 (2H, q, J = 7.2 Hz), 5.02 (3/100 X 
1H, s) 0 

(2) mMM5-(l)X^bfafr3-**y^ J 9->r.M^ ; 7-^ (8.7 g, 40.2 
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mraol) (DfflgmWi (20 ml) ^7K^T-C3E5g^ hV $ & (3. 3 g, 48 mmol)tf>7k 
(40 ml) WESrWTbfc. £bt-7k (60 ml) ^BiT«S#tfc, 
gffltai^/V (50ml) 7?2|5Jttffl Lfc. rftSrTk ttftjfc^*^ h 9 P -Mc#»U 

*y;V*?^BTh [JgH3M : ^•fr^-mm^* (2:1)'] TOSH'S £ 
^lCj;?)2-t Ko^f W 5 y-3-**y^f (9.3 g, 37.9 

mmol, 94%) SrMfeJft^i LT#fc„ 

ty-NMR (CDC1 3 ) 5 : 1.27 (3H, t, J = 7. 4 Hz), 1.36 (3H, t, J = 7.4 Hz), 
2.68 (2H, t, J = 6.6 Hz), 3.17 (2H, t, J = 6. 6 Hz), 4.17 (2H, q, J = 7. 4 
Hz), 4.38 (2H, q, J = 7. 4 Hz) 0 

(3) ^Jfc#j5-(2)T*#b*Wt2-fc Ko#W5/WyAartyiSl^ 
fyV (9 g, 36.7 mmol) tM^mm (26 g, 0.220 mol) <D0m (120 ml) 
m£fi-C3£*&* (18.7 g, 0.286 mol) Sr^PU 24fS§f H Wl i Lfc 0 ' ^^£3 
iILT|&#, *}^fiffHK^?v»' (50ml) gfc#LfcT* 0 £ ^M^^T 
MJET^UT2-T-lr^T5y-3-^-^y^f-^-^v ? ^^ (9.0 g, 32.9 
mmol, 90%) %ife|ftt#Ji L^tifc, 

X H-NMR (CDCI3) 6: 1.25 (3H, t, J = 7.2 Hz), 1.33 (3H, t, J = 7.2 Hz), 
2. 08 (3H,~s), 2. 62-2. 67 (2H, m), 2.95 (1H, dt, J - 18. 6, 6. 6" Hz)/ 3.11 
(1H, dt, J = 18.6, 6.6 Hz), 4.12 (2H, q, J = 7. 2 Hz), 4.29 (2H, q, J = 
7.2 Hz), 5.30 (1H, d, J = 6.6 Hz), 6.68 (1H, d, J = 6. 6 Hz) c 

(4) 4N HClg^^/l-^ (90 ml) ^HJiM5-(3) -?'febtltc2-7±^7 
5 ; _ 3 .^- jf. y^^-f ^ (8.8 g, 32.2 mmol) £r»U 4B#ffl*n^ 

XB-7$S-4-tty*0?*sWL HS3St& (4.4 g, 26.3 mmol, 82%) Sr&fetM* 

'H-NMR (CD 3 0D) 6 : 2.65 (2H, t, J = 7.0 Hz), 2.81 (2H, t, J = 7. 0 Hz), 
4.02 (2H, s) 0 

(5) 2- [ (3R, 5S) -1- (3-T-fe h *is-2, 2-v^ ^/K^n fcVU) -7-* P P -5- (2, 3- 
^i^7x=;V)-2-t^y-l, 2, 3, 5-f h 7 1 Kn-4, l—^X^IH? If 
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fViWk (2 g, 3. 85 mmol) thV $ ^ (0. 41 g, 4. 04 mmol) 

(DT-&h=-YV 7V (15 ml) tt(:tV<!p/f;^a!J K (0.51 g, 4.23 mmol) & 

o°c -c«nu o°c x-wftmnwi-fro or T*s^^^!l5-(4)-e#btbfc 

5-7-57-4-^^^^^ (0.77 g, 4. 62 mmol) Sr^ftllU &«bfc: 

y cx^T 5 V (0. 58 g, 5. 77 mmol) <DT± h ^ b V (2 ml) $T^T 

M"C30^ffl«#^s SOS^H^^ (50ml) -e«ufc P r^tro.iN 

ait&DMF (30 ml) JJ^WHU !> (°- 65 & 4 - 69 nBnD . 1) S 5 *^ 3 * 

fl^fW (0.67 g, 4.69 mmol) MUifit«l^FWtfc 0 

(ioo ml) t«U zK. 5% y «?AtK^. H&«i£7K«^ 

(1:3)] ^ffl»5^^^cfc^5-({2-[(3R,5S)-l-(3-Tirf^v'-2,2-v ? ^^/^ 
n tf /V )- 7 _^ a a-5-(2, 3-vM hd^^-zl^-l, 2, 3, 5-f h7t 

;V (1.2 g, 1.85 mmol, 44%) &3&fef&*£ UT#fc 0 

l H-NMR (€DC1 3 ) 6: 0.-94 (3H, s), 1.02 (3H, s), 2.03 (3H; s), 2.60-2.76 

(5H, m), 2.93 (1H, dd, J = 7. 0, 14.6 Hz), 3.53 (1H, d, J = 14.4 Hz), 

3.61 (3H, s), 3.68 (3H, s), 3.71 (1H, d, J = 12.0 Hz), 3. 86 (1H, d, J = 

12.0 Hz), 3.89 (3H, s), 4.17 (2H, d, J = 4.6 Hz), 4.38 (1H, dd, J = 6.8, 

7.0 Hz), 4.55 (1H, d, J - 14.4 Hz), 6.26 (1H, s), 6.58 (1H, t, J = 4. 6 

Hz), 6.63 (1H, s), 6.96-7,32 (5H, m)„ 

(6) ^^Jl-(4)~(5)tl^#^bT3-(2-{[(3R,5S)-7-^na-5-(2,3-^^ b 

^v-7^^u)-l-(3-b 2-i?t *?;v7u \?jv)-2-**)/-l, 2, 3, 5-T 

i-<y Xt^rtif ^ ^ f /H-l, 3-f T^^/l'-5-^ /l^) 

'n-MR (CDC1,) 5: 0.64 (3H, s), 1.05 (3H, s), 2.68 (2H, t, J = 7.0 
Hz), 3.11 (2H, t, J = 7.0 Hz), 3.17 (1H, d, J = 11.8 Hz), 3.38 (1H, d, J 
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= 14.2 Hz), 3.42 (1H, dd, J = 7. 0, 15.4 Hz), 3.57 (1H, dd, J = 5. 8, 15.4 
Hz), 3.62 (3H, s), 3.64 (1H, d, J = 11.8 Hz), 3.89 (3H, s), 4.34 (1H, dd, 
J = 5.8, 7.0 Hz), 4.48 (1H, d, J = 14.2 Hz), 6.20 (1H, s), 6.58 (1H, s), 
6.97-7.37 (6H, m) 0 



3- (2- { [ (3R, 5S) -5- (2, 3-i^ h*^?*- -1- (3- 1 K o ^-2, 2- 

f-^-fn fcW)-2-^-=^y-l, 2, 3, 5-rb7t Fp-4, WO'X^in? W- 
3-4 A-3 * -1, 3-f7/-^-5-^ JV) 



mum* t mm\z vxmm^m^m^o. 

X H-NMR (CDC1 3 ) S: 0. 64 (3H, s), 1.05 (3H, s), 1. 96 (2H, quintet, J = 
7.0 Hz), 2.41 (2H, t, J = 7. 0 Hz), 2.86 (2H, t, J = 7.0 Hz), 3.17 (1H, d, 
J = 11.8 Hz), 3.38 (1H, d, J = 14.4 Hz), 3.43 (1H, dd, J .= 7.0, 15.0 Hz), 
3.57 (1H, dd, J = 5. 8, 15.0 Hz), 3.62 (3H, s), 3.64 (1H, d, J = 11.8 Hz), 
3.89 (3H, s), 4.35 (1H, dd, J = 5. 8, 7.0 Hz), 4.48 (1H, d, J = 14.4 Hz), 
6.20 (1H, s), 6.58 (1H, d, J = 1.8 Hz), 6.96-7.38 (6H, m)„ 

(2-{[(3R, 5S)-7-^ n n-5-(2, 3-v 5 ^ h*ris? ^-M-l-**'*^'^-** 

y-i, 2, 3, 5-fh7t fp-4, 1— ^xtt-v-e t o ^-3-'</H y- f-M-h 




o 



o 



OH 
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CH3 



H3C 



OH 

'H-NMR (CDC1 3 ) 5: 0.95 (9H, s), 3.34 (1H, d, J = 13.5 Hz), 3.46 (1H, 
dd, J = 7. 2, 15.0 Hz), 3. 57 (1H, dd, J = 6. 0, 15.0 Hz), 3.62 (3H, s), 
3.84 (2H, s), 3.88 (3H, s), 4.33 (1H, dd, J = 6. 0, 7.2 Hz), 4.50 (1H, d, 
J = 13.5 Hz), 6.31 (1H, s), 6.56 (1H, d, J = 2. 1 Hz), 6.90-7.00 (1H, m), 
7.10-7.20 (2H, ra), 7.26 (1H, d, J = 8. 7 Hz), 7.30 (1H, d, 'J "= 2. 1, 8. 7 
Hz), 7. 47 (1H, s)„ 



{2-[((3R,5S)-7-^DP-5-(2,3-^^ + x.-M-l-Kll-iX KP^f 

M n * ?-jv)-2-Jr* y-i, 2, 3, 5-ff7t Kn-4, l-^O-X^iH? 

t° V-3--< /v) ^ ^yv]-i, 3-^T /W5—f /U} 




^-NMR (CDCI3) 5: 1.33-1.55 (2H, m), 1.76-1.94 (3H, m), 1.96-2.12 (1H, 
m), 3.41-3.78 (9H, m), 3.83 (2H, s), 3.87 (3H, s), 4.34 (1H, dd, J = 6. 0, 
6.9 Hz), 4.58 (1H, d, J = 14.4 Hz), 6.08 (1H, s), 6.57 (1H, d, J = 2.1 
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Hz), 6.95 (1H, dd, J= 1.8, 7.8 Hz), 7.07-7.18 (2H, m), 7.33-7.42 (2H, 
ra), 7.48 (1H, s) Q 

mmM9 

3-{2-[((3R,5S)-7-^CP-5-(2,3-^ KP^f 
;V) u Zff-M * 2, 3, 5-X f 7 t Kn-4, l-'O'X^I^ 




'H-NMR (CDC1 3 ) 5 : 1.34-1.55 (2H, ra), 1.77-1.95 (3H, m), 1.98-2.10 (1H, 
10 m), 2.68 (2H, t, J = 7.5 Hz), 3.11 (2H, t, J = 7.5 Hz), 3.42 (1H, dd, J 

= 6.9, 15.0 Hz), 3. 50-3.82 (7H, m), 3.89 (3H, s), 4.34 (1H, t, J = 6. 41 
Hz), "4. 58 (1H, d, J = 14.32 Hz), 6.09 (1H, s), 6.58 (1H, d, J = 2. 1 Hz), 
6.98 (1H, dd, J = 1.8, 8.1 Hz), 7.09 (1H, dd, J = 1. 5, 7.8 Hz), 7.17 (1H, 
t, J = 8. 1 Hz), 7!35-7.43 (3H, m) 0 

15 MMM 10 

(2-{[(3R, 5S)-7-^ U P-5-(2, 3-=^ h *V7x=/V)-Z-**y-l-^P f/W 
1, 2, 3, 5-Tf7t Kp-4, l--<^X^-^^i?t 0 V-3-l'7H^^/H-l, 3-^Ty- 
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H3C 

X H-NMR (CDCl,) 5: 0.96 (3H, t, J = 7. 5 Hz), 1.57-1.81 (2H, m), 3.43- 
3.63 (6H, ra), 3.84 (2H, s), 3. 87 (3H, s), 4.30-4.52 (2H, m), 6.11 (1H, 
s), 6.60 (1H, d, J = 1.8 Hz), 6.91-7.36 (5H, m), 7.49 (1H, s) 

mmm 1 1 

(2-{[(3R,5S)-7-^ u U-5-(2,3-^ h^7*^^)-W y^/V-2-^y- 
1, 2, 3, 5-ff7t Ka-4, l-<^X^-dr-^-€ t 8 ^-3-^/V] 9V>}-1, 




H3C 

l H-NMR (CDCI3) 6 : 0.92 (3H, d, J = 6.4 Hz), 1.01 (3H, d, J = 6.8 Hz), 

1.95-2. 08 (1H, m), 3.32-3.62 (6H, m), 3.82 (2H, s), 3.87 (3H, s), 4.31- 

4.40 (2H, m), 6.21 (1H, s), 6.59 (1H, d, J = 2.3 Hz), 6.92-7.35 (5H, m), 
7.49 (1H, s) 0 

mMM 12 

(2-{[(3R, 5S)-7-^ a n-5-(2, 3-v^ h ^)V)-\-^JV-1-ir^rV- 
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^-NMR (CDClj) 5: 1.26 (3H, t, J = 7.2 Hz), 3.43-3.64 (6H, m), 3.84 
(2H, s), 3.87 (3H, s) , 4.33 (1H, t, J = 6.0 Hz), 4.49-4.62 (1H, m), 6.08 
(1H, s), 6.60 (1H, d, J = 1.8 Hz), 6.91-7.36 (5H, ra), 7.48 (1H, s) 0 

mmm 1 3 

(4-^<V>?/W2- { [ (3R, 5S) -5- (2, 3-v^ K^rv'^^ ~M -1- (3-fc K n 

2-vM 9VV:/n t°/U)-2-**y-l, 2, 3, 5-rh7t Fn-4, 1-^O-X^"^ 
•tf-if fc° V-3->T / V] ^ ^vM -1, 3-^T /W5-- f /V) g|& 




'H-NMR (CDC1 3 ) 5: 0.63 (3H, s), 1.04 (3H, s), 3.15 (1H, d, J = 11.7 
Hz), 3.32 (1H, d, J = 14.4 Hz), 3.41 (1H, dd, J = 7. 5, 14.7 Hz), 3.53 
(1H, dd, J = 6.3, 14.7 Hz), 3.60 (3H, s), 3.62 (1H, d, J = 11.7 Hz), 
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3.76 (2H, s), 3.87 (3H, s), 4.00 (2H, s), 4.32-4.38 (1H, m), 4.42 (1H, d, 
J = 14.4 Hz), 6.17 (1H, s), 6.55 (1H, d, J = 2. 4 Hz), 6.95 (1H, dd, J = 
2.1, 7.2 Hz) , 7.02-7.30 (8H, m), 7.32 (1H, dd, J = 2. 4, 8.7 Hz) „ 

mmm 1 4 

3- (2-{ [ (3R, 5S) -l-(3-Ti? h 3^-2, 2-v^ ^/V^u \f;V) n n-5- (2, 3-5? 
^ h^7x^)-2-^y-l ) 2,3,5-fh7t K^-4,l-0-X^f-1ffc 0 ^- 

3->r m * f-M -l, y-/w5-^ jv) ? p tr* 




5£!fe#!|5-T?# ftfcS- (2- { [ (3R, 5S) -7-^» "5- (2, 3-i^ h -/V) -1- 

(3-fc Kp^v'-2,2-v ? ^^-7°ofcVw)-2-^y-l, 2, 3,5-rf7t Kn-4, 1-^ 
^X^lHf I? >"-3— * 3-f7y-/W5-^/l/) 7"P (0. 5 

g, 0.849 mmol) <DTHF (10 ml) P (0.34 ml, 4. 24 mol) & 

1&7CfcM^ WfrT-t'f-^ (0.18 ml, 2. 55 mmol) SrjSTU 2. 5B#F4Jjf # Lfco 

* (5mD ^m.x*wmm.w^tc'&, zcj&m*mm^^x*m^tc 0 

ffTM-TS riia?) 3-(2-{[ (3R, 5S)-l-(3-Tir h =¥v-2, ^/K^P t? 

^)_ 7 _^ nn - 5 -(2,3-^^ b^>7x=;V)-2-^y-l,2,3,5-7 1 f7k Kn- 
4, W^X^I^k^-S-^/^^vW-l, 3-f7/wW5-f/l/)7'o 
(0.5 g, 0.792 mmol, 93%) «l&*i: tX#fc 0 

^-NMR (CDC1 3 ) 6 : 0.95 (3H, s), 1.23 (3H, s), 2.02 (3H, s), 2.68 (2H, 
t, J = 7.5 Hz),. 3.10 (2H, t, J = 7.5 Hz), 3.42 (1H, dd, J = 7.2, 15.0 
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Hz), 3.53 (1H, d, J = 14.1 Hz), 3.54 (1H, dd, J = 6. 3, 15.0 Hz), 3.61 
(3H, s), 3.73 (1H, d, J = 11.1 Hz), 3.85 (1H, d, J = 11.1 Hz), 3.88 (3H, 
s), 4.32 (1H, dd, J = 6.3, 7.2 Hz), 4.56 (1H, d, J = 14.1 Hz), 6.29 (1H, 
s), 6.59 (1H, d, J = 2.1 Hz), 6.96 (1H, dd, J = 2. 1, 7.8 Hz), 7.06-7.26 
(2H, m), 7.27 (1H, d, J = 8.7 Hz), 7.31 (1H, dd, J = 2. 1, 8. 7 Hz), 7.35 
(1H, s) 0 
mWft 15 

2-{[(3R,5S)'-7-^na-5-(2,3-v 5 7< b df-V7=c=-/V)'-l-(3-t *ti/-2, 2-v^ 
f-jvzfn fcVv)-2-^-^y-l, 2, 3, 5-rh7t Kn-4, l-<yX^-^tf 



HO^ 0 CH 3. OH 

(1) 2- [ (3R, 5S) - 1- (3-Ti? b 3^-2, 2-^^ f-A^fxi tVP) -7-^ n u -5- 
(2,3-^y Y^yy^M- 2-^y-l,2,3,5-r f7tKP-4,l^X^t 

iffc°;x-3— iW]^®? (3 g, 6.49 mmol) b^ir—tV? v]) K (2.3 g, 19.5 
mmol) £>THF (10 ml) «SSJCDMF (0. 01 ml) &WM-Ltt 0 K*S»Sr*Mt*ll*M 
m#Ui<^ »llt**SUL. JMtSrTHF (10 ml) fcJg#U SfEflaK*©^!? 

v?> (30 mi) »«Tifc, gjm&owzxmmm&s 2.mmmxw 
' vft a tk&yozmm^^ (somi) Twmiufc, £ft*«^**ft*-?ifei#-u * 

Wh]) VMz.xmm, MEETTOU-C [(3R,5S)-l-(3-Tir h^-2,2-^ 
?-;vy°X2 fcW) -7-* n n -5- (2, 3-v> ^ b ~M ~h 2, 3,5-fb7tKn- 

2-^~^y-4, KyXt^f^ t°x-3— f ;H ^^--s-SHK (6- 53 g) Sr&felfr* i: 
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Ml-NMR (CDC1 3 ) 5: 0.94 (3H, s), 1.02 (3H, s), 2.03 (3H, s), 3.11 (1H, 
dd, J = 6.2, 16.4 Hz), 3.33 (1H, dd, J = 7. 0, 16.4 Hz), 3.54 (1H, d, J = 
14.0 Hz), 3.61 (3H, s), 3.72 (1H, d, J = 11.4 Hz), 3.85 (1H, d, J = 11.4. 
Hz), 3.89 (3H, s), 4.37 (1H, dd, J = 6. 2, 7.0 Hz), 4.56 (1H, d, J = 14.0 
Hz), 6.25 (1H, s), 6.64 (1H, d, J = 1.8 Hz), 6.96-7.35 (5H, m) 0 

(2) «^!ll5-(l)-e#bttfc[(3R, 5S)-l-(3-T-fe h^^-2, 2-.v^?VK/n \f 
;V)-Hnn-5-(2,3-^^ b =3f^7x=/>)-l, 2, 3, 5-^ h^t Yv-2-**y- 
4, l-^^X^lH? k°^-3— { /U'jJ-jr-S-ffiM (1 g, 1.87 mmol) . h V 

^ (0.41 g, 4.04 mmol)^J;t>*2-^nnT-t MWfe^ ^/V (0.31 g, 2.06 
mmol) (O^—y-fV (10 ml) m&^^W&imttil bf' 0 BOft^-Tk'&itlXLfc^ 

SKft^^ (50mi) tiwtfc. nn*iafwafc*"e*^u «EStf-by*-M- 

tf-^-IBfc^/u (2:1)] -eJ|t®{-r5^i:^J;l3 2-({2-[(3R,5s)-i-(3-r-t 

^-2, 2-v 5 * f-ASfv \£Ad-l-9 13 0-5- (2, 3-vM b^v'7ai= /W)-l, 2, 3, 5-7 1 
h 7 t F n -2-^"^ y-4, l-^^X^-iH? t°^-3— i /V] Tir^vM ^) -3-^=¥ 
y/^yi^f^ (0.9 g, 1.38 mmol, 74%) £:8sfet&*t br#fc 0 

J H-NMR (CDCI3) 6: 0.94 (3H, s), 1.02 (3H, s), 2.02 (3H, s), 2.18 (3H, 
s), 3.14-3.26 (2H, ra), 3.53 (1H, d, J = 14.4 Hz), 3.61 (3H, s), 3.72 (1H, 
d, J = 12.0 Hz), 3.74 (9/10 X 3H, s), 3.78 (1/10 X 3H, s), 3.85 (1H, 
d, J = 12.0 Hz), 3.89 (3H, s), 4.43 (1H, t, J = 6. 4 Hz), 4. 54 (1H, d, J 
= 14.4 Hz), 5.50 (1/10 X 3H, s), 6.26 (1H, s), 6.62 (1H, d, J = 1. 8 
Hz), 6.96-7.35 (5H,'m) 0 

(3) HJ601Jl5-(2) -C#btbfc2-({2-[(3R, 5S)-l-(3-7ir h *iS~2, 74 
/K7°P tVV')-7-^nP-5-(2 ) 3-v ? ^ f^7 I ^)-l ) 2,3 1 5-f>7t Kn-2- 
^ y _ 4> i-^i/X^lH? )V\ T±7M 7*) -2>-**V?? ^m.* f- 
;v (0.8 g, 1.23 mmol) iS^T^^A. (0.33 g, 4.32 mmol) 0>6ft& (5 

mi) mm*itifmmmm^fz a &.fiM*mk^7^ (50 mi) -e#^u $mm 
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Ji^/V' (3:2)) "Cftf S^S ^ £ \ZL X y> 2-{ [ (3R, 5S)-1- (3-T-fe h 3^-2, 2-^ ^ 
/UT'p hVl^-7-^ n n-5-(2, 3-S^ h ^^7x^1/)- 2-^y-l, 2, 3, 5-r h 7 
t K n -4, 1-^OX^-drihif tf^-3— f /V] ^ r^} -4-^ 3-r T 9 — /V-5- 

*A*^BI^^A' (0.62 g, 0.982 ramol, 80%) L>X&1t 0 

l H-NMR (CDC1 3 ) 5: 0.95 (3H, s), 1.03 (3H, s), 2.03 (3H, s), 2.65 (3H, 
s), 3.421 (1H, dd, J = 7.0, 14.8 Hz), 3.53 (1H, d, J = 14.0 Hz), 3.56 
(1H, dd, J = 6.0, 14.8 Hz), 3.62 (3H, s), 3.72 (1H, d, J = 11.4 Hz), 
3.86 (3H, s),3.86 (1H, d, J = 11.4 Hz), 3.89 (3H, s), 4. 31 (1H, dd, J = 
6.0, 7.0 Hz), 4.56 (1H, d, J = 14. 0 Hz), 6.30 (1H, s), 6.61 (1H, d, J = 
2.2 Hz), 6.96-7.37 (5H, m) Q 

(4) «0iJ15-(3) -Znbfttz. 2-{[(3R,5S)-l-(3-T-fe \>*ls-2,2-*J*?-JVZf 
P \f M-7-j? D P-5-(2, 3-v 5 ^ h^fy^—M-^tty.-U 2, 3, 5-r h 9 t K 
a -4, l-^VX^iH? fc°^-3-^ /U] ^-/W -4-;* 3-^T /K-*^ 

tf^g^rA' (0.4 g, 0.634 ramol), IN tK^-T hU !>^tK^ (2ml) *5«kt* 
^^/-/V (4ml) Oja^«»S:60 , C X^O^mmWLfCo -ft&Tk (50ml) Ttffr* 

u Bfctt-fbH; "BHfc^/^ '(soul) t2iiWLfc. ^tb^^fp^7K-esfe#-u, 

(1:1). ^bf?^ B H bT^-t-5^<!;^J:l92-{[(3R,5S)-7-^aP-5-(2,3-^ h 
^^7^^/l/)-l-(3-t Kd 2-v^ ^7°a tf/>)-2-^y-l, 2, 3, 5-r 

f7t Kn-4, l-^<>'X^f-^t p ^-3-</V]^ i r/W-4-^^/Wl,3- i rT^— • 
;W5-#;Vtf;V^ (0.15 g, 0.261 mmol, 41%) *&§ib L"C#fc 0 

Mi-NMR (CDCI3) 6:' 0.66 (3H, s), 1. 04 (3H, s), 2.65 (3H, s), 3.16 (1H, 
d, J = 12.0 Hz), 3.40 (1H, d, J = 14.1 Hz), 3.43 (1H, dd, J = 6. 9, 14.4 
Hz), 3.55 (1H, dd, J = 5.7, 14.1 Hz), 3.62 (1H, d, J = 12.0 Hz), 3.62 
(3H, s), 3.90 (3H, s),4.32 (1H, dd, J = 5. 7, 6.9 Hz), 4.47 (1H, d, J = 
14.1 Hz), 6.21 (1H, s), 6.59 (1H, s), 6.99-7.38 (5H, m) 0 

$mm 1 6 

2-{[(3R,5S)-7-^np-5-(2,3-v > ^ f^7i=/V)-l-(3-t Vv**S-2,2-*J* 
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<?jvzfn tVv)-2-^-^f-y-l, 2, 3, 5-fh7t Ko-4, 1— <vX^-^f"if £V-3--< 



(1) 2-[(3R, 5S)-l-(3-Tir b 3^-2, 2-*S* f/^n \£A^)-l-9 u u-5-(2,V 
^ h=3f^7x-;l')-2-tdry-l ) 2,3,5-r h7t K*-4, I^yXmi? t°>" 
S-Jjl^mfc (10 g, 19.2 mmol)© DMF (100 ml) WM^- l~t Kn^r^-IH-^^ 
y bUT^ ^T>^-!7-Mi (4.1 g, 26.9 mmol) rfc^t)* l-^/U-S- (3-v 5 
^ fVl'T 5 / 7°o 5 (5. 16 g, 26. 9 mmol) Sr^fc 
M-C13 Btm^bfd^. 7K (50 ml) ^Px.> gffifcn^yl/ (350 ml) T?*f?U 

U ^^^^!7^^-C^^ teTm-r§r.i:^J: , 5 3-[.(3R,5S)-3-(2- 
T y -2-^-^ y x-J-M -?-? p u-5- (2, 3- b v-37 a ^/V) -2-^-^r y-2, 3- 
S?fc Kn-4, l^>'X^^iffc p ^-l.(5H)->r^]-2,2-v > ^^7'T3tVl'T^^- 

h do.o g) &m&njfct^xntco 

'H-NMR (CDC1 3 ) 5: 0.95 (3H, s), 1.01 (3H, s), 2.03 (3H, s), 2.68 (1H, 
dd, J = 5.7, 14.7 Hz), 2.87 (1H, dd, J = 7. 5, 14.7 Hz), 3.54 (1H, d, J = 
13.8 Hz), 3.61 (3H/ s), 3.73 (1H, d, J = 11.1 Hz), 3.86 (1H, d, J = 11.1 
Hz), 3.89 (3H, s), 4.39 (1H, dd, J = 5. 7, 7. 5 Hz), 4.56 (1H, d, J = 13. 8 
Hz), 5.46 (1H, br), 5.95 (1H, br), 6.26 (1H, s), 6.64 (1H, d, J = 2. 4 
Hz), 6.91-7.01 (1H, m), 7.15-7.24 (2H, m), 7.31 (1H, d, J = 8.4 Hz), 

7.35 (1H, dd, J = 2.4, 8.4 Hz) c 

(2) «^J16-(l)-C#bnfc:3-[(3R,5S)-3-(2-r5y-2-^-=ary^/V)-7-^ 
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fc 8 ^-l(5H) — T/v]-2, 2-*J* ^jVZfn fcVkTi?* — b (10. 8 g, 20. 8 ramol) t n 
— yy&M (10.1 g, 24.8 mmol) <DTHF (100 ml) t&Wi&toBMMT -?lRfTO 

#ufc: 0 m.uKtta$ii>fz.^ mm^mTkm-rhv (20 mi) £*nx. 30 

#jt#Ufc 0 K^Srgt^^vw (800 ml) TttWb^ ^H^tK, l&»^7KT* 

^/v* 9 * h cmm« : ^*y->'-mm^* u = 1) ] -show-* r. £ 

9 3-[(3R,5S)-3-(2-T 5 S-l-^tty^&M-l-P n P-5-(2,3-S?y 
^7^=/V)-2-^y2, 3-v^fc Kn-4, l-^^X;^lH?fc 0 ^-l (5HW/K]-2, 2- 
*?*7'A'-7v\*A<T'***-h (5. 14 g) Sr&fegSii LT#fc. 

*H-NMR (CDC1 3 ) 5-: 0.95 (3H, s), 1.01 (3H, s), 2.03 (3H, s), 3.08 (1H, 
dd, J = 5.4, 13.5 Hz), 3.31 (1H, dd, J = 7.5, 13.5 Hz), 3.55 (1H, d, J = 
14.1 Hz), 3.55 (1H, d, J = 14.1 Hz), 3.61 (3H, s), 3.72 (1H,. d, J = 11.4 
Hz), 3.86 (1H, d, J = 11.4 Hz), 3.89 (3H, s), 4.46 (1H, dd, *J = 5.4, 7.5 
Hz), 4.53 (1H, d, J = 14.1 Hz), 6.26 (1H, s), 6.65 (1H, d, J = 2.4 Hz), 
6.91-7.01 (1H, m), 7.15-7.24 (2H, m), 7.31 (1H, d, J = 8.7 Hz), 7.36 (1H, 
dd, J = 2. 4, 8.7 Hz), 7.49 (1H, br), 7.64 (1H, br) c 

(3) 2-^ a /a Wyiif ;v #!7?.&4ft (0.42 g, 2. 24 

mmol) <D<iy~7v'*/—JV (10 ml) mmWiKBm (0.13 ml, 2.34 mmol) 
7L 30 #j»N£s ^WJl6-(2)-e#btLfc3-[(3R,5S)-3-(2-T$y-2-^=¥y 
o n-5-(2, 3-v>^ f^r^7x^)-2-^y2, 3-^fc Kn-4, l-^< 
^X^iHf hT^-l(5H)-f ^1-2, 5vK7"n t?/UT±#— h (1. 0 g, 1. 87 

mmol) ZiUiLXMimffiT. 30 «FlHHW^Ufc 0 tiffin SlSKfcTk (5 ml) Sr 

(200 mi) -ettfflLfco «e^^fp«7Kx-»b, 

•7h [JgPMR : ^f-^-if^^ (7:3-65:35)) - i 0 2- 

{[(3R,5S)-l-[3-T* fdrV-2,2-v > ^^y°ntVV]-7-^n p-5-(2,3-^y h^r 
v^7rn^/U)-2-^-^y-l, 2, 3, 5-fh7t Kn-4, l-^Xrf-^iH? -fcV-3--< /H 
y^/H-l, 3-f7/- /W5-*/^^^^ (0.6g) L 
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^-NMR (CDCI3) S: 0.95 (3H, s), 1.02 (3H, s), 1.31 (3H, t, J = 7. 2 
Hz), 2.03 (3H, s), 2.82 (1H, dd, J = 5. 7, 16.8 Hz), 2.92 (1H, dd, J = 
7.5, 16.8 Hz), 3.54 (1H, d, J = 14.1 Hz), 3.62 (3H, s), 3.72 (1H, d, J = 
11.1 Hz), 3.85 (1H, d, J = 11.1 Hz), 3.87 (3H, s), 4.12 (2H, q, J = 7. 2 
Hz), 4.19 (1H, dd, J = 5.7, 7.5 Hz), 4.57 (1H, d, J = 14.1 Hz), 6.28 (1H, 
s), 6.53-6.55 (1H, m), 6.89-7. 40 (5H, ra), 8.70 (1H, s)„ 

(4) ^^Jl6-(3) T'#b^fc2-{ [(3R, 5S)-l-[3-Tir h *$/-2, ^>V? 
p tVk ]_ 7 _^ p p-5-(2, 3-v 5 ^ h *i/7 =zzz;U)-2-**y-l, 2, 3, 5-Tf7t K 

}V (0.6 g, 0.95 mmol) <D*$ J— >V (6 ml) fgm\Z$<W&2> V *? ^ (0.26 g, ' 
1.91mmol) ^M^XMUX 2 f^jf^Lfc:, £OS»7K (3 ml) £*P?LT@^ 
zn^/k (80 ml) T&hm bfco £^Rcfc!£7fc'X^ U fiEI^T^^A 

: ^rf-^-g^^fVU' (67:33 - 3:2)] -eW®^i"5 r. i: fc<fc "9 2- 
{ [(3R, 58)-7-^ o D-5-(2, 3-^7< h ^^^=/W-l-(3-t Kn =¥v-2, 2-S^7< ^ 
* ,Vfxx K°sU)-2-**y-l, 2, 3, 5-fF7t Kp-4, 1-^X^iH? *V-W /Kl 

^^wi, 3-f7>/-^5-*;^yi^^ (0.3 g) &^fe^ifd*lft*£L 

- xntio ■■ • 

>H-NMR (CDCI3) 6: 0.64 (3H, s), 1.05 (3H, s), 3.07-3.21 (1H, ra), 3.38 
(1H, d, J = 14.1 Hz), 3.58-3.70 (1H, m), 3. 61 (3H, s), 3.73 (2H, d, J = 
6.6 Hz), 3.85 (3H, s), 3.88 (3H, s), 4.48 (1H, d, J = 14.1 Hz), 4.53 (1H, 
t, J = 6.6 Hz), 6.17 (1H, s), 6.52-6.55 (1H, m), 6.90-7.10 (2H, m), 
7.07-7. 20 (1H, m), 7.26-7.40 (2H, m), 8.71 (1H, s)„ 
. (5) ^^J16-(4)t?^e>^fc2-{[(3R,5S)-7-^Dn-5-(2,3-^ h^v^^ 
-^-i-O-t 2-v^ f-)V-fxi tl°/U)-2-jr* y-i, 2, 3, 5-^ h 7 t K 

n-4, 1-^^X^f-fef fc°^-3-^/kl * S-f7/-/l^5-*/l^^ f- 

JV (0.3 g, 0.52 mmol), IN i^mcT ]> V !7AtK« (1ml) &>£Xf^?/-^ 

(5mi) <Dm.&m*mu. ts^rwifc. ^stin^ (1.2 mi) xm.m\$k, 
m&^Tjv (70mD ^>dbx.^o mmm*$m'ki&fcxmfti<, mm.-*?*^^ 
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{[(3R,5S)-7-^BP-5-(2, 3-^ J^^:7^~/k)-L-(3-fc Kb ^ v"-2, 2-v^ f- 
;VZfv 2, 3, 5-fh7t Ka-4, l-^^X;^lH?fc 0 ^-3-^/Kl 

3-f7y-/V-5-*;^^ (0. 19 g) Sr^fe^tbT#fc 0 
5 l H-NMR (CDC1 3 ) 5 : 0.66 (3H, s), 1.05 (3H, s), 3.19 (1H, d, J = 12. 3 

Hz), 3.40 (1H, d, J = 14.1 Hz), 3.58-3.78 (3H, m), 3.61 (3H, s), 3.87 
(3H, s), 4.47 (1H, d, J = 14.1 Hz), 4.57 (1H, t, J = 6. 0 Hz), 6. 18 (1H, 
s), 6.56 (1H, s), 6.90-7.01 (2H, m), 7.12 (1H, t, J = 7.8 Hz), 7.30-7.40 
(2H, m), 8.76 (1H, s)„ . 

10 mmm 17 

2- { [ (3R, 5S)-1- (3-Tir > ^ V-2, * ^vl^B fcVU) -7.-? u u -5- (2, 3-S^ h 
^v-7^^/V)-2-^-^y-l, 2, 3, 5-f h7k Ka-4, 1-^^X^-^if fc!V-3->f 




«f!jl6-e#btbfc2-{[(3R, 5S)-7-^ B P-5-(2, 3-v*/- h 
(3-fc Kb 3-y-2, 2-^^ f/>yn tVW)-2-^-^y-l, 2, 3, 5-x b7t Kb -4, l--< 
^X^-drihif t°>-3--^/'V] y fvV}-l, S-fry-/^-^ (l.O g, 1. 78 mmol) 
<£THF (10 ml) mfc\zm.mX*K°}) (0.9 ml, 8.91 mol) ^P^Tcfg, M.VCT 

-fc^VV (0.38 ml, 5.35 mmol) «TU l^F^#bfc 0 fc°y (0.3 ml, 
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3.71 mol) &JD*.fcSU mtT±^/U (0.1 ml, 1.41 mtnol) L"CH^30 

* (5 mi) m&x»i9ti?mm.wvtc'&, BLfcmzmm^^ 

tM, gcJET^i-S £ t J: <9 2-{[(3R, 5S)-l-(3-Tir b^-2, ^ 
/V^ta tVW)-7-^ a P-5-(2, 3-v^ h ^rv'7i=/V)-2-^y-l 2, 3, 5-7* h V 

t ko-4, l-^^X^-^f-if fc? jv\ * f-M-i, 3-f7y-;^5-*/^ySI 

(0.76 g) «1tfe^^tt*&*i:b-C#fc 0 

'H-NMR (CDC1 3 ) 6: 0.95 (3H, s), 1.02 (3H, s), 2.03 (3H, s), 3.42-3.63 
(3H, m), 3.63 (3H, s), 3.73 (1H, d, J =.11.1 Hz), 3.70-3.90 (1H, m), 
3.85 (1H, d, J = 11. 1 Hz), 3.89 (3H, s), 4.55 (1H, d, J = 14.1 Hz), 
4.50-4.60 (lH,.ra), 6.29 (1H, s), 6.63 (1H, d, J = 2.7 Hz), 6.98 (1H, dd, 
J = 1.5, 8.1 Hz), 7.08 (1H,. dd, J = 1. 5, 8.1 Hz), 7.17 (1H, t, J = 8. 1 
Hz), 7.29 (1H, d, J = 9.0 Hz), 7.34 (1H, dd, J = 2. 7, 9.0 Hz), 8.76 (1H, 
s) 0 

mmm 1 8 

3-(2-{[(3R,5S)-7-^ nn-5-(2,3-^ b^V7ai^V)-l-(3-t F a 3->-2, 2- 
v^^/K/u \f SU) -2-** y -1,2,3,5-^ h7k Kp-4, 1— «^X;^iH?l^- 
3--f )V\ } f-M -1, >/-7W5-f M -3- tFa^7"n 



(1) «0iJ17-e#fettfc2-{[(3R,5S)-l-(3-T-t KV-^-^f^n^ 
^)-7-^nn-5-(2,3-i>^ h^i/7 3 :=/l')-2-t*y-l,2 ) 3 1 5-7 1 h7t K*- 
4, 1— O-X^-^f"^ t°^-3— f /V] ^ ^vH "I, y—Zl^d-U^^m (0. 75 




WO 2005/012272 PCT/JP2004/011293 

67 

g , 1. 24 mmol) OTHF (10 ml) ®m\zm.MX*l, 1' ;Vi$~;V*M % 
(0.24 g, 1.49 mol) ^Px. lBfP B 1Jt#bfc 0 -rny^/i^!) £^ 
(0.23 g, 1.37 mmol) *3 <fc tWft{ f $ & (0.13 g, 1.37 mmol) %:M?L, 
55 °C XI ^TO^Lfc, IN mm (3 ml) (150 ml) 

^flET^S bfc 0 # btufcM^ ]) # <7Vi^ 7M^> CMW^S : ^F-fr 
^-gt-gfcxfvU (67:33-1:1)) ^ t 13 3-(2-{[(3R, 5S)-l-(3-T* 

h 3-y-2, 2-5? y ^/l^a tW)-7-y n a -5- (2, 3-5?^ 1> *W =^~JV)-2-Jr5r 
y I -1, 2, 3, 5-fh7t Ko-4, l-^X** J 9-Ht°l>'-3-4^] 3~^T 
/WS-^/^-S-^-^y^o t 0 ^-^^^ (0.59 g, 0.88 mmol, 71%) 
UT#7C 0 

^-NMR (CDC1 3 ) 5: 0.94 (3H, s), 1.03 (3H, s), 1.26 (3H, t,. J = 7. 5 
Hz), 2.03 (3H, s), 3.54 (1H, d, J = 14.1Hz), 3.58-3.80 (2H,\m), 3.60 
(3H, s), 3.73 (1H, d, J = 10.8 Hz), 3.84 (1H, d, J .= 10. 8. Hz), 3.87 (3H, 
s), 3.93 (1H, d, J = 15.9 Hz), 4.00 (1H, d, J = 15.9 Hz), 4.12 (2H, q, J 
= 7.5 Hz), 4.50 (1H, t, J = 6.6 Hz), 4.54 (1H, d, J = 14.1 Hz), 6.28 (1H, 
s), 6.56 (1H, s), 6.89-7.00 (2H, m), 7.10 (1H, t, J = 7.8 Hz), 7.30-7.34 

(2H, m), 8.74 (1H, :s) e 

(2) ^»J18-(l)T'#bnfc3-(2-{[(3R,5S)-l-(3-T^>^i/-2,2->y^^ 

-fn fc°A-)-7-y P a -5- (2, 3-5?^ Y*i/7 ^~;V)-2-3r*y I -1, 2, 3, 5-7" b 7 
t Ka _ 4) i-^i^X^lH? hTV-W/V] y f-M~\. y-/W5-^ ^)-3-^" 

afy^P^yi^f/V (0.59 g, 0.88 mmol) <D^$ J—JV (20 ml) 
-20V\^m U fcrnkfrtmi-h}) ?A (36 mg, 0.96mraol) *Mk.tz. 0 2 B# 

mm.w&, mimtT^-p^mm (5 mi) ^m^.xmm^^ (150 mi) 
•ettmut. ^mm^fm±m^xmwu m^y*^yMz.xmmk, wb. 

mm^^. (55:45-35:65)) X°mUirZ> r £K£ <9 3-(2-{[(3R, 5S)-l-(3-Ti? b 
*is-2, 2- v 5 y fJVf a bVV-) -7-i? a a -5- (2, 3-5? ^ b^7* =/V) -2-^-^r y- 
1, 2, 3, 5-7" b 7 fc K n -4, 1— ^X^lHf t° X-W * "1. 3"^T >A- 
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/W5-^)-3-k KP^T'D }i2'>Btx-?-A' (0.49 g) S:j|fe»*t Ut#fc, 

l H-NMR (CDC1 3 ) 6: 0.92 (3H, s), 0.97 (3H, s), 1.26 (3H, t, J = 7. 2 
Hz), 2.04 (3H, s), 2.77 (1H, dd, J = 5. 1, 15.9 Hz), 2.94 (1H, dd, J = 
9.0, 15.9 Hz), 3.05-3.21 (2H, m), 3.42 (1H, d, J= 14.1 Hz), 3.62 (3H, 
s), 3.66 (1H, d, J = 11.7 Hz), 3.82 (1H, d, J = 11.7 Hz), 3.89 (3H, s), 
4.12 (2H, q, J = 7.2 Hz), 4.42 (1H, d, J = 14. 1 Hz), 4.30-4.52 (1H, m), 
4.62-4.71 (1H, m), 5.62-5.80 (1H, m), 6.26 (1H, s), 6.62 (1H, d, J = 2. 1 
Hz), 6.98 (1H, dd, J = 2.4, 7.2 Hz), 7.10-7.26 (3H, m), 7. 30 (1H, dd, J 
= 2.1, 8.7 Hz), 8.55 (1H, s) s , 

(3) ^WJl8-(2)-C#b^bfc3-(2-{[(3R,5S)-l-(3-Tir b <¥V-2, 2-v^ ¥/V 
^at»-7-^an-5-(2,3-^ y**/? ^=.;V)-2-tt V -1,2,1, S-y- h7 t 

a^^ntf^-^^/V (0.06 g, 0.09 mmoDs IN tK^"^ h D ?-k7k^j£ 
(0.5ml) &£X*^?/~* (1ml) OM^^^S- X2#?<mffiW l,tc 0 ZL}l%W 
MM (0.6 ml) «t,ft^^ (40ml) ^Px:fc 0 W^S^^^K 

' xm&u m^y*^yMz.xmm., m^T^mvxnhtitc^^^ 

>-e»-T 5 ifcHiD, 3- (2- { [ (3R, 5S) -7-* n a -5- (2, 3- ^ h 7 ^ ^ 
^.^(S-t Ka ^sy_ 2> 2 -S?j* t:Vk)-2-^-=3ry-l; 2, 3, ^7tKo-' 

4, i-^>-X^-^-9-^t 0 i/-3--f ;KMfvW-l, 3-f7/- /W5— f /v)-3-fc Kn^r 
i//p^y| (0.05 g) Sr^fe^t UT#fc 0 

^-NMR (CDCI3) 5: 0.66 (3H, s), 1.00 (3H, s), 2.73 (1H, dd, J = 5. 1, 
16.2 Hz), 2.81 (1H, dd, J = 8. 4, 16.2 Hz), 3.14 (1H, d, J = 12.0 Hz), 
3.19 (1H, dd, J = 5'. 4, 14.1 Hz), 3.36 (1H, d, J = 14.1 Hz), 3.48 (1H, dd, 
J = 7.8, 14.1 Hz), 3.60 (1H, d, J = 12.0 Hz), 3.61 (3H, s), 3.89 (3H, s), 
4.41 (1H, d, J = 14.1 Hz), 4.50 (1H, dd, J = 5. 4, 7.8 Hz), 5.64 (1H, dd, 
J = 5.1, 8.4 Hz), 6.18 (1H, s), 6.56 (1H, d, J = 2. 1 Hz), 6.95-7.03 (2H, 
m), 7.16 (1H, t, J = 7. 8 Hz), 7.29 (1H, d, J = 9. 0 Hz), 7.35 (1H, dd,- J 
= 2. 1, 9.0 Hz), 8. 59 (1H, s) D 

mmm 1 9 
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(2E)-3-(2-(2-{[(3R, 5S)-7-;7 P P-5-(2, h^7*=-/U)-l-(3-t Kndf 

V-2, 2-^P* ^J\Tfxi M°JV)~2-^y-l, 2, 3, 5-ff7k Kp-4, l-^i^X^f- 



(1) §H»Jl8-(2) T*#b*Wc3-(2-{[(3R, 5S)-l-(3-Tir K^v--2, 2-v^ ^ 
:/p fc°/V-)-7-^ n n-5-(2, 3-v 1 ^ ^^^/V^-^y-l, 2, 3, 5-x h7t 

K p -4, l-^VX^lJ-g fcf ^-3--T /H ^/H -1, 3-^T Y* — /W5-V /V) "3- 1 K 
pit-v'T'at'tyi^^ (0.4 g, 0.59 mmol) <DTHF (5 ml) ^S^tK^T*C 

|s V) ^;VT % V (0. 11 ml, 0. 77 mmol) *3 itWttffc* * ^/W^/V (0. 05 
ml, 0.68 mmol) &*|J*.T1 I^IHHtttLfc. MJ^/VT^ (0.11 ml, 0.77 
mmol) fcitWttflS^^^^*:^ (0-05 ml, 0.68 mmol) SriiAHUCHfclR* 
FfljfW^ DBU (0. 12 ml, 0. 77 mmol) SrJUfcfc. WSBBSfc*Hfe. *"(10 ml) Sr 

APx., mWt^J^ (150 ml) i?ttffiLfco I^ASfcfc-CifcifrU fit 

h. UgM&ft : ^'frV'-lfflfc*^*' (63:37 - 52:48)) T**f$H-5 - £ 
i 9 (2E) -3- (2- { [ (3R, 5S) -1- (3-Ti? b * f-2, 2- v 5 ^ P tT/V) -H° D " 

5-(2, 3-v f ^ h^-S/7*=i/U).-&-^y-l,2,3,B-^ h 9 t KP-4.1^Xt* 

tf if y-3-f /w] ^ f /H-i, 3-f r yp) 7^ y /^xf ^ (0.05 B ) 

fcfcfe#*6*tt»*i: LT#7Co 

X H-NMR (CDCI3) S: 0.96 (3H, s), 1.05 (3H, s), 1.25 (3H, t, J ='7.2 
Hz), 2.04 (3H, s), 3.40 (2H, d, J = 6. 0 Hz), 3.54 (1H, d, J = 14.0 Hz), 
3.61 (3H, s), 3.73 (1H, d, J = 11.0 Hz), 3.86 (1H, d, J = 11.0 Hz), 3.87 
(3H, s), 4.19 (2H, q, J = 7.2 Hz), 4.37 (1H, t, J = 6.6 Hz), 4.57 (1H, d, 




OH 
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J = 14.0 Hz), 6.18 (1H, d, J = 15.4 Hz), 6.28 (1H, s), 6.54 (1H, s), 
6.88 (1H, dd, J= 1.4, 7.6 Hz), 6.92 (1H, dd, J = 1.4, 7.6 Hz), 7.05 (1H, 
t, J = 7.6 Hz), 7.23-7.38 (2H, m), 7.92 (1H, d, J = 15.4 Hz), 8.63 (1H, 
s) 0 

(2) H^J19-(l)-C#btLfc(2E)-3-(2-{[(3R, 5S)-l-(3-Ti? V*$/-2,2-S? 
\f;v)-l-? p p-5-(2, V x.~;v)-2-**y-\, 2, 3, 5-^ 

T9 9Mkxffr (0.34 g, 0.52 mroolK IN i&Wfcf- hV £-Mc«f?0c (1.5ml) 

&£tj^9/-A' (7mi) (Dm&m*wT, -ei^jfi^bfco wtxtfo mmm 

(1.7 ml) -C$H*ft^ HfS^^/v (160 ml) %MZ-tc 0 ^^Jf ££S?P&fo'k"^ 

X-mfrtZ> rir^<tt)> (2E)-3-(2-(2-{[(3R, 5S)-7-^ P P-5-(2, 3-v^ b * 5/ 
731 -/V)-l-(3-fc Kp^-2;2-^^^/V7 B P^)-2-^i / -l;2,'3,5--7 i b7 

y si/St (0. 28 g) Sr^jlfeilsS* t fC#fc 0 

l H-NMR (CDC1 3 ) 5: 0.64 (3H, s), 1.06 (3H, s), 3.19 (1H, d, J = 11. 7 
Hz), 3.37 (1H, d, J = 13.8 Hz), 3.39-3.45 (2H, m), 3.61 (3H, s), 3.67 
(1HV d, J = 11.-7 Hz), 3.86 (3H, s), 4.38 (1H, t, . J = 7.2 Hz); 4:46 (1H, 
t, J = 13.8 Hz), 6.16 (1H, d, J = 15.6 Hz), 6.16 (1H, s), 6.53 (1H, d, J 
= 2.1 Hz), 6.88 (1H, dd, J= 1.5, 8.1 Hz), 6.93 (1H, dd, J = 1. 5, 8.1 
Hz), 7.08 (1H, t, J = 8. 1 Hz), 7.29 (1H, d, J = 8. 7 Hz), 7.33 (1H, dd, J 
= 2.1, 8.7 Hz), 8.02 (1H, d, J = 15.6 Hz), 8.66 (1H, s)„ 

rnt&m 2 0 

3-(2-{[(3R,5S)-7-^OP-5-(2,3-i^ h^!7:n=/U)-l-(3-t Kn^^-2,2- 
J-JV^xi \?;V)-2-**r y-1, 2, 3, 5-f b7k Kp-4, l-^X^iH? My- 
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(1) 2- [ (3R, 5S) - 1- (3-T-fe b *ci/-2, 2- v 5 ^ f-Mf n \fjV) -1-9 o U -5- 
(2, b *is7zc~fl>)- 2-**y-l, 2, 3, 5-Tb7t Kn-4, l-^X^iJ" 

if t°^-3— f^]|Wfc (2 g, 3.85 raraol) t hV=^^T%y (0.41 g, 4.04 
mmol) OTirb^hy^ (15 ml) »^p^/^p!) K- (0.51 g, 4.23 
mmol) fcOt X'»U 0°C T?30^BB»^Lfc. 0<C T^^C C4S)-4-T$ 
y_ 5 _^-^y^^f-^^^^k (0.83 g, 4.24 mmol) ^rSsfidU 

}s y jl^vvt 51 V (0. 58 g, 5. 77 mmol) <OT^ h =• b V }^W@. (2 ml) 

^fiT?30^M»#«, BU&m&ffiSk^T* (50ml) t*f}tfc. rtt^O. IN 

tKT»U SMH-MJ *Afc*t*aWk «EET*»Ufc. 
yA^PYf WI:^tV*^ (1:2)) 

(4S)-4-({2-[(3R, 5S)-l-(3-7--t? h^-2, f-J \?)V)-l-9 n n-5- 

(2, 3-^ ^ b **S7 ~M -1, 2, 3, 5-fh7tFP -2-*^ y-4, 

f If y-3-f /W] 7t f M T 5 y ) VSI^ f ^ (1-85 g, 2.80 

mmol, 73%) «r*&fe*&5fefc tt#fc, 

X H-NMR (CDClj) 6: 0.94 (3H, s), 1.02 (3H, s), 1.78-1.90 (1H, m), 2.03 
(3H, s), 2.23 (3H, s), 2.25-2.42 (3H, m), 2.70 (1H, dd, J = 5. 4, 14.4 

Hz), 2.89 (1H, dd, J = 7.8, 14.4 Hz), 3.54 (1H, d, J = 14.1 Hz), 3.61 
(3H, s), 3.67 (3H, s), 3.72 (1H, d, J = 11.1 Hz), 3.85 (1H, d, J = 11.1 

Hz), 3.89 (3H, s), 4.36 (1H, dd, J = 5. 4, 7.8 Hz), 4.54 (1H, d, J = 14.1 
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Hz), 4.56-4.65 (1H, m), 6.25 (1H, s), 6.60-6.64 (1H, br), 6.64 (1H, s), 
6. 97-7^32 (5H, m) 0 

(2) mMM20-(l)Xmt>tltz. (4S)-4-({2-[(3R, 5S)-l-(3-Ti? 2-i? 
^f^^P^)-7-^nn-5-(2,3-^ h^-yy^--^) -1,2,3,5-^- h? t K 

f-^H^/V (0.51 g, 0.773 mmol) ^n-yy^I (0.40 g, 1.00 mmol) <D 
THF (5 ml) W^O^ T10#i!«#Lfc o ^«&})sfel±T^*iU 

jjff/i'jj y y mm&m ^-v-is-mm^^ (i--i>] -titi^-s^ 

9 3-(2-{[(3R, 5S)-l-(3-T-fe h^^-2, Tr&tf-A&X* tf/V)-7-^ P P-5- 
(2,3-5?* h^i/7i=;V)-l,2 ) 3,5-f b7t Ko -2-^^-4, l-^X^I?- 
if If ^-3-^f/V] ^ ?vV}-5-* fvWl, 3-f7 N /-^H M -fn Vir^m.* 
(0.31 g, 0. 470 mmol, 61%) ttffco 

'H-NMR (CDC1 3 ) 5: 0.95 (3H, s), 1.03 (3H, s), 2.03 (3Hj 's), 2.34 (3H, 
s), 2.64 (2H, t,. J = 7.4 Hz), 2.87(2H, t, J = 7. 4 . Hz), 3.34 (1H, dd, J " 
.6.8,. 15.0 Hz), 3.50 (1H, dd, J = 6. 2, 15.0 Hz), 3.53 (1H, d, J = 14. 2 
Hz), 3.62 (3H, s), 3.63 (3H, s), 3.72 (1H, d, J = 11.0 Hz), 3.85 (1H, d, 
J = 11.0 Hz), 3.89 (3H, s), 4.27 (1H, dd, J = 6.2, 6. 8 Hz), 4.56 (1H, d, 
J = 14. 2 Hz), 6.29 (1H, s); 6: 60 (1H, d, J = 1:8 Hz), 6. 95-7. 36 (5H, m) D 

(3) «#J20- (2) t?# b^fcS- (2- { [ (3R, 5S) -1- (3-Ti? b ^r^-2, 2- ^ 
-fxi U P-5-(2, 3-^^ h^^7x=^)-l, 2, 3, 5-X h 7 t KP-2-tf- 
^ y _ 4) l— < ^X;^ iHf fc* ^-3-4 * f-M -5- * TvW, 3-^T /W4—T 

(0.2 g, 0.303 mmol), IN ftMiti- h V V J*7kM%% 
(lml) *Jjzt>*^^y-/v (2ml) £>21<g«60T; -?30ftmMW^ o ^£7* 
(50ml) T'«!U ^tt^m. ■ffigt^f-A' (50ml) T»2HlttttJ Lfc 0 JlHSrlfiSlA 
m7k-C»U b 5 !^MET«iWL |gcJET«bT3-(2-{[(3R,5S)-7- 

^D-5-(2,3-^ b^7i^)-l"(3-t K 0 ^-2,2-^^7° PtVl') - 
2-^-^y-l,2,3,5-x b7t Ka-4, l^^X^f^bT^-WA'l^A'J-B-* 
^-,V-\,'i > -=f-TV'—)\'-±-H?\')~7v\?^ym. (0.18 g, 0.298 mmol, 98%) 
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l H-NMR (CDCI3) 5: 0.64 (3H, s), 1.05 (3H, s), 2.33 (3H, s), 2.66-2.72 
(2H, m), 2.83-2.89 (2H, m), 3.16 (1H, d, J = 11.8 Hz), 3.37 (1H, dd, J = 
6.2, 15.4 Hz), 3.42 (1H, d, J =14.6 Hz), 3.59 (1H, dd, J = 6. 6, 15.4 
Hz), 3.62 (3H, s), 3.63 (1H, d, J = 11.8 Hz), 3.90 (3H, s), 4.30 (1H, dd, 
5 J = 6.2, 6.6 Hz), 4.46 (1H, d, J = 14.6 Hz), 6.20 (1H, s),~6.60 (1H, d, 

J = 1.4 Hz), 6.97-7.39 (5H, m). 
IHWJ2 1 

(2-{[(3R,5S)-7-^ncz-5-(2,3-v^ b^ris? Kn 3^-2, 2-v 5 

/ f-nvzfxL tVV) -2-$-* y-1, 2, 3, 5-x h 7 fc Ka -4, l-^O'X^-drf-if k°^-3- 
10 >f /H * -1, 3-f7y-/M-f m mm 




l H-NMR (CDC1 3 ) 5: 0.65 (3H, s), 1.05 (3H, s), 3.17 (1H, d, J = 11.9 
Hz), 3.41 (1H, d, J = 14.5 Hz), 3.48 (1H, dd, J = 6. 5, 15.4 Hz), 3.60- 
15 3.71 (5H, m), 3.80 (2H, s), 3.90 (3H, s), 4.35 (1H, t, J = 6.5 Hz), 4.46 

(1H, d, J = 14.5 Hz), 6.21 (1H, s), 6.60 (1H, s), 7.00 (1H, dd, J = 2. 1, 
7.7 Hz), 7.05 (1H, s), 7.11-7.22 (2H, m), 7.33-7.40 (2H, m) Q 

2-{[(3R,5S)-7-^PP-5-(2,3-v^ h^i/7x=;l/)-l-(3-t 
20 * ^/U7°xz f yV)-2-^"^y-l, 2, 3, 5~Th7t Kn-4, l-<^X^-^rf-1f t°>-3- 



WO 2005/012272 



PCT/JP2004/011293 



74 




(1) «#iJ16-(2)r*#b^fc3-[(3R,5S)-3-(2-T5 /-2-^dry^^)-7- 
^ p p-5-(2, ^~jV)-2-$-*y2, 3-^fc Kn-4, l^i/X^f" 

f tfy-USH)^/!']^, 2-^^ f /^n fcT/l'T-fe*— h (3. 0 g, 5. 61 mmol) *5 
im-^a^-t^y^P WyHxf /I' (0.79 ml, 6.28 mmol) <D^?/ — 
,V (30 ml) «£M3t»rK 2 B#|lWf#Lfc 0 J&ftflL (15 ml) 

^xTg^^^ (300 ml) -ettffibfc WM^fP^^'^^U ^ 

a ^ h csw^ik : —^^-^^^ (3:2-1:1)] -cffiM-rsr i^j; 

-ffiitimftZ V 2-{[(3R, 5S)-l-[3-T"fe h*i/-2, 2-v^ f-JV^u fcVH-7-^ a 
P -5- (2, h * *S7 cr. -/V) -2-^-dr y-1, 2, 3, 5-T h V * K P -4, l-^Xtf" 

if y-3-^;v]^ f ;H4, 3-f 7y-;H-*;^y|?if ^ (l. 1 g) 

t UT, f&H^ffipj^ <t 0 2-{[ (3R, 5S) -7-^ a n -5- (2, b 
d^iX7^^/v)-l-(3-t KP ^iX-2, 2-v 5 ^ \f;v)-2-^y-l, 2, 3, 5-7- 

h 7 1 kp -4, l-^^x^ariH? /u] ^vw -1, 3-^r ^4-*^ • 

i/g^x^ (2.0 g ) &m&ffiMk bX#fc 0 

'H-NMR (CDCI3) 8: 0.95 (3H, s), 1.03 (3H, s), 1.37 (3H, t, J = 7. 0 
Hz), 2.03 (3H, s), 3.41-3.62 (3H, m), 3.61 (3H, s), 3.72 (1H, d, J = 
11.0 Hz), 3.96 (1H, d, J = 11.0 Hz), 3.89 (3H, s), 4.27-4.40 (1H, m), 
4.39 (2H, q, J = 7. 0 Hz), 4.55 (1H, d, J = 14.0 Hz), 6.31 (1H, s), 6.59 
(1H, d, J = 1.8 Hz), 6.98 (1H, dd, J = 2.0, 7.8 Hz), 7.08 (1H, dd, J = 
2.0, 7.8 Hz), 7.17 (1H, t, J = 7.8 Hz), 7.23-7.40 (2H, m), 8.09 (1H, s) 0 
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l H-NMR (CDCI3) 6: 0.65 (3H, s), 1.05 (3H, s), 1.38 (3H, t, J = 7. 0 
Hz), 3.16 (1H, t, J = 11.8 Hz), 3.37 (1H, d, J = 14.4 Hz), 3.45-3.72 (3H, 
m), 3.62 (3H, s), 3.89 (3H, s), 4.05-4.15 (1H, m), 4.35 (1H, t, J = 7. 0 
Hz), 4.39 (2H, q, J = 7.0 Hz), 4.47 (1H, d, J = 14.4 Hz), 6.21 (1H, s), 
6.56 (1H, d, J = 2.2 Hz), 6.99 (1H, dd, J = 1. 8, 8.0 Hz), 7.07 (1H, dd, 
J = 1.8, 8.0 Hz), 7.18 (1H, t, J = 8. 0 Hz), 7.29 (1H, d, J.= 8.4 Hz), 
7.35 (1H, dd, J = 2.2, 8.4 Hz), 8.09 (1H, s) c 

(2) m&M22- (1) "C# tbtitc2- { [ (3R, 5S) -1- [3-Ti? h 3^-2, 2-i?t <f-)V? 

n-4, l-^x^iMftr ^-3-4 >v\**f- M-i, 3-fry-/v-4-*^yi^f 

/V (0.34g, 0.52nynol) , 2-{[(3R, 5S)-7-* o P-5-(2, 3-^ 

^.^O-t > n ^y-2, 2-V* j-jv-fu \?;v)-2-**y-l, 2, 3, 5-r K/7 t Kn- 

4, i-o-x^=¥f-^t°^-3-Y/H * 3-f7y^4-^/v*'yi^ 

(2.0 g, 3.40 nunol) „ IN tK^^ b P *^tK« (14.0 ml) &£X*^?;~ 

' jv (60 mi) <Dmkm?fm.n. xm?mw^* wmm (14.5 m i) xmmm, 
mt^?* 080 mi) M^fco ^mm^ma±m^xm^^ mm^y*^ 

A^tWl «±T» (30 ml); IN 
Mik-fbV VJ»7kmWi (14 ml) &£X$7k (100 ml) .SrflJfcfco T^M*^^ 
,V^-T>V (50 ml) Ti5fc#Lfc^ IN « (14.5 ml) *M^Xm&\m.. ft 

O80 mi) £#nx.fc 0 wm©&Mn«*xi$fc^u «^"^^ 
Kx&m®. mmr^mi-^^tKxv, 2-{[(3R,5s)-7-*pp-5-(2,3-^ h 

^^~^)-l-(3-fc Kn ^v-2, 2-v 5 ^ ^/t^P tVW)-2-^y-l, 2, 3, 5-7^ 

l/Wt (2.9 g) Sr^fe^^tt^*^-^^- 

^-NMR (CDC1 3 ) 5: 0.65 (3H, s), 1.05 (3H, s), 3.18 (1H, d, J = 12.0 
Hz), 3.38 (1H, d, J = 13.8 Hz), 3.54 (1H, dd, J = 7. 2, 14.7 Hz), 3.56- 
3.68 (1H, m), 3.62 (3H, s), 3.89 (3H, s), 4.34 (1H, dd, J = 5. 7, 7.2 Hz), 
4.46 (1H, d, J = 13.8 Hz), 6.21 (1H, s), 6.57 (1H, d, J = 2. 1 Hz), 6-98 
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(1H, dd, J = 1.5, 8.1 Hz), 7.06 (1H, dd, J = 1. 5, 8.1 Hz), 7.17 (1H, t, 

J = 8. 1 Hz), 7.29 (1H, d, J = 8. 7 Hz), 7.35 (1H, dd, J = 2. 1, 8.7 Hz), 
8. 18 (1H, s) 0 

mmm 2 3 

2-{[ (3R, 5S)-1- (3-Tir h 2-1?* ^;V^n £» u n-5-(2, 3-v 5 ^ h 
JV\ * f-M -1, 3-^T y — 7Vi$Z/ftk 




^-NMR" (CDC1 3 ) 5: 0.95 (3H, s), 1.03 (3H, s), 2. 03- (3H, s), 3. 45-3. 66 " 
(3H, ra), 3.61 (3H, s), 3.72 (1H, d, J = 10.8 Hz), 3.85 (1H, d, J = 10.8 
Hz), 3.89 (3H, s), 4.32 (1H, dd, J = 5. 7, 7.2 Hz), 4.55 (1H, d, J = 13.8 
Hz), 6.31 (1H, s), 6.60 (1H, d, J = 2.4 Hz), 6.98 (1H, dd, J = 1. 5, 7.8 
Hz), 7.06 (1H, dd, J* 1.5, 7.8 Hz), 7.10-7.20 (1H, m), 7.27 (1H, d, J = 
9.0 Hz), 7.32 (1H, 'dd, J = 2. 4, 9.0 Hz), 8.18 (1H, s)„ 

mmm 2 4 

3- (2- { [ (3R, 5S) -Hpd -5- (2, 3-v^ b*J/7x =-M -1- (3- 1 Kb 3^-2, 2- 
i?* ?VK/n \f;V)-2-^y-l, 2,3, 5-fh7t Kn-4, l-^O-X^lHffc 0 ^- 
3— T M * f-.M -1, 3-^-T y— /W4— f ;W) -3- 1 K n dr^a fc?;j- vSfc 
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CI 




OH 



'H-NMR . (CDCI3) 5: 0.65 (3H, s), 1.05 (3H, s), 2. 78-3. 04 (2H, m) , 3.16 
(1H, d, J = 11.4 Hz), 3.39 (1H, d, J = 14.1 Hz), 3. 40-3.70 (3H, m), 3.61 
(3H, s), 3.89 (3H, s), 4. 31 (1H, t, J = 6.6 Hz), 4.46 (1H, d, J = 14.1 
Hz), 5.11-5.21 (1H, ra), 6.20 (1H, s), 6.59 (1H, s), 6.96-7.02 (1H, m), 
7.08-7.20 (3H, m), 7.29-7.41 (2H, m) 0 

mtm 2 5 

(2E)-3-{2-[((3R,5S)-7-^nn-5-(2,3-v ? P< b *^vP)-l-(3-fc Kndfv'- 

2, 2-^^ ^/K7°n t°/l/)-2-^-=3ry-l, 2, 3, 5~T h7tFo-4, 1-^^X '^f-iffc" 



*H-NMR (CDC1 3 ) 5: 0.66 (3H, s),' 1.06 (3H, s), 3.18 (1H, d, J = 12.0 
Hz), 3.41 (1H, d, J = 13.8 Hz), 3.49 (1H, dd, J = 6. 6, 15.3 Hz), 3.58- 
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3.70 (2H, m), 3.63 (3H, s), 3.90 (3H, s), 4.40 (1H, t, J = 6.6 Hz), 4.48 
(1H, d, J = 13.8 Hz), 6.23 (1H, s), 6.60 (1H, d, J = 2. 4 Hz), 6.62' (1H, 
d, J = 15.3 Hz), 7.00 (1H, dd, J = 2.4, 7.2 Hz), 7.13-7.21 (2H, m), 
7.30-7.41 (3H, m), 7.62 (1H, d, J = 15.3 Hz)„ 

5 $ffiM2 6 

4-[((3R,5S)-7-^nn-5-(2,3-v J ^ h ^V7*^)-l-(3-b 

=f->V7°u \?;v)-2-**y-l, 2, 3, 5-T h 7 1 Fn-4, l-*****??-** J'-W 

7V) * ^] -2-^ f-A^-l, y-;W5-* /Waff I'Sfe 



(1) 2-[ (3R, 5S)- l-(3-Tir h^v^-2, Z-V* * *-5- 

(2, 3-v 5 ^ h *^7s=^)-^-** y-1, 2, 3, 5-ff7fe K*-4, l-^X;*-^ 

g) © THF (100 ml) W^^/^-Zk^ ^ 
(3.7 g) £^IJU M-C2B*njf*fUfc. KJfc^&te^*^*^ (2.2 

g) *3«twy^/wn^*y <7A (4.0 g ) ^uu 6o°c -cib#H3«l 
fc 0 Rj«*&ifflte t ?7i' (2oomi) -e*Rtfc. ^tL^riN ma^mym-r 

L7c 0 P 7^^ f «t5 r i ta !) 4-{[(3R,5S)-l- 

(3-Tir h 3^-2, 2-v^ 9vK7°ia \?JV)-l-# n P-5-(2, 3-v^ h^v'^^^V)- 
2-^-^ y-i, 2 , 3, 5-rh7tKn -4, l-^i/X^iJ-if k' V-3-^ /i/] } -3-^-^f- y 7 
(10.2 g) £r6#JpiH£ LT#/c 0 
l H-NMR (CDC1 3 ) 6: 0.94 (3H, s), 1.01 (3H, s), 1.27 (3H, s), 2.02 (3H, 
s), 2.96 (1H, dd, J = 5.0, 17.2 Hz), 3.27 (1H, dd, J = 7.8, 17.0 Hz), 
3.42-3.57 (3H, m), 3.61 (3H, s), 3.69-3.82 (2H, m), 3.89 (3H, s), 4.18 




OH 
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(2H, q, J = 7.4 Hz), 4.41-4.57 (2H, m), 6.24 (1H, s), 6.63 (1H, s), 
6.95-7.02 (1H, m), 7.15-7.20 (2H, m), 7.33-7.34 (4H, m) B 

(2) mm- 426- (1) "C# h ntc4-[ ( OR, 5S) -l- (3-Ti? h 2-i?t fAs? 
v o u -5- (2, 3-v 5 ^ b ^iX 7 ^ =>W) -2-^-^r y-1, 2, 3, 5-7" f7tK 
0 _ 4)1 w<^X^-=3r^t 0 >'-3--l'/U)]-3-^yy^>'^^ (1.5 g) 
nay^ (30 ml) tit^/^l)/^n7-f K (0.23 ml) £r» U ML"C 

^Lfco MEfc^-a-r* hr 5 k (0.21 g ) ^j:^;^ (30 mi) £an* % 

fcfciJ: 94-[((3R,5S)-l-(3-Tir h*i'-2, 2-v?y tVK^d o *-5- 

(2, 3-5? y b 7 « -/i.) y-l, 2, 3, ^fh?tKn -4, 1-^X;*-^ 
if If >--3->f /V) y 7W]-2-^ f/l^l, 3-7^T y-;W5-*/w#y^f^ (0. 80 

g) tm&fi&BteMitvxmL. 

L H-NMR (CD 3 0D) 5: 0.93 (3H, s), 1. 23 (3H, s), 1.27 (3H, t, J = 7. 2 
Hz), 2.03 (3H, s), 2.64 (3H, s), 3.51-3.57 (1H, m), 3.60 (3H,. s), 3.67- 
3.85 (4H, m), 3.87 (3H, s), 4.23 (2H, q, J = 7.2 Hz), 4.37-4.44 (2H, m), 
6.26 (1H, s), 6.53 (1H, s), 6.87-6.99 (2H, m), 7.05-7.10 (1H, m), 7.16- 
7.18 (1H, ffl),- 7. 32-7. 37 (2H, m) 0 

(3) «^ij26-(2)X^#bnfc4-[((3R,5S)-l-(3-Tir h **y-2, tVI^ 
V tW)-7-^ P.U-5-C2, 3-v»y =c^)-2-^y-l, 2, 3, 5-fh7t K 
n _ 4> i-<yXt^tf tf^-3-^/V) y ^]-2-y f/Wl, 3-f7/-/^5-*/> 
#y»xf^ (0.7 g) s 2N ?m^hV VJxfcmm (2ml) &£U^f/Sl' 
(10ml) (Dm^^^-C'SO^mUfCo (50ml) "CftfcU 

^ ^an^ (50ml) x^Ettmbfco r^£^fn«7kTi5fc#u «^ 

M-tZ^kfcZ 0 4-[((3R,5S)-7-^na-5-(2,3-v ? y h ^=/P)-l-(3-t 
Fn f /I'^P tVV) ^-1, 2, 3, 5-f b 7 t Kn-4, 1-^^X 

;*-^f--tf fc°>--3— T/U-) y TVl^-2-y tVWI, 3-^7/^5-*/^^ (0. 19 
g) *&&1fc&t LT#fc 0 ' 
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L H-NMR (CDCI3) 5: 0.64 (3H, s), 1.04 (3H, s), 1.12 (3H, s), 1.14 (3H, 
s), 2.62 (3H, s), 3.12-3.16 (1H, m), 3.35-3.40 (1H, m), 3.53 (3H, s), 
3.62-3.68 (3H, m), 3.87 (3H, s), 4.41-4.50 (2H, m), 6.16 (1H, s), 6.53 
(1H, s), 6.93-6.97 (2H, ra), 7.09-7.14 (1H, m), 7. 26-7. 33 (2H, m)„ 

mmm 27 

(2-{[(3R, 5S)-7-^ n n-5-(2, 3-*J* b^v'^^^/V)-l-(3-t Fn^-2, 2-*J 
t ^;V7°n t°/W-2-^-^y-l, 2, 3, 5-rh7t K*-4, l—^X^iH^^-S- 



(1) «^Jl-(3)X'#fetV/c4-({2-[(3R,5S)-l-(3-T^ h 3^-2,2-^^ 
;V?xi * c-5-(2, 3-v 5 ^ b ^^71=^-1, 2, 3, 5-rb7t Kn-2- 

=fvW (1 g, 1.55 mmol) <D DMF (3 ml) pmz***smtV (0.35 g, 2.33 

mmol) £»U 70°C ^l^WUfc. ^^tK^T^U 6&fH«7k 
^hyr7A7X^ (50 ml) fcAUxfCo (50ml) l?2|HttW 

(3:2)) •tifiH-S^lC.fcfl (2-{[(3R,5S)-l-(3-T-feh^^-2,2-^^/V7*P 
t »^)_ 7 _^ n n-5-(2, h^7^^/V)-2-^y-l, 2, 3, 5-t 1 f7t Kn- 
4, l-^^X^if-t? f^-3— ( >V\ * f-M -1, 3-3-3rf-y— /l*-5-f /W) 
(0. 57 g, 0. 906 mmol, 58%) ^ UT#fc„ 

'H-NMR (CDC1 3 > 8: 0.94 (3H, s), 1.03 (3H, s), 1.26 (3H, t, J = 7. 4 
Hz), 2.03 (3H, s), 3.24 (1H, dd, J = 7. 4, 15. 8 Hz), 3.36 (1H, dd, J = 



ci 
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6.6, 15.8 Hz), 3.54 (1H, d, J = 14.0 Hz), 3.61 (3H, s), 3.68 (2H, s), 
3.73 (1H, d, J = 11.4 Hz), 3.85 (1H, d, J = 11.4 Hz), 3.89 (3H, s), 4.18 
(2H, q, J = 7.4 Hz), 4.44 (1H, dd, J = 6. 6, 7.4 Hz), 4.58 (1H, d, J = 
14.0 Hz), 6.30 (1H, s), 6.60 (1H, s), 6.85 (1H, s), 6.94-7.33 (5H, m) 0 

(2) H»J27-(1) (2-{[ (3R, 5S)-l-(3-Ti? }^ 3r^-2, 2"V^ TvKT" 

P t»-7-^ p p-5-(2, 3-v 5 ^ Y*c*y7 x^)-2-^^-y-l, 2, 3, 5-r h7t F 

p-4, i-^>-x^-=3rf-^t o v-3—r^]^^w-i, Mffim*. 

=f;V (0.47 g, 0.747 tnmol), IN ^fc^ b P V AtKM (2ml) *5<fct>'^/ 
-A- (5ral) <D^-B^£60°C T*30^f B 1^Lfc o ^ft&7k (50ml) TtffrfiU Wt\ 
ttftlgU %m^^ (50ml) -r*2mttffiUfc 0 ttl±|«l&fa:fc^Ti5fct£U fiSt 

mj VMz.xm.mk. umrmmvx. (2-{[(3R,5s)-i-(3-rir h^y- 

2, 2-v 5 ^ 9VK/P tVl^)-7-^ P P-5-(2, 3-v^ b ^i/7x=/U)-2-i"^V- 
1, 2, 3, 5-x b7k Fa -4, 1-*<^X;*-=¥1J"£ t 0 ^-3-^ M * f~M'< 3-**M*V 
-/W5-^/l')^ (0.42 g) &ntc 0 Z.th*^* / —fr (6 ml) KfeMU IN 

!7AtKTO (0.75ml) SrflP&fccD^^JETMUfCo $l?g£7.k 
(2ml) \Z.Wffll>, m\tfl^yV& (42 mg, 0.378 raraol) <D7& (0.5 ml) ^£ 
D\\Z-tc 0 ^D7ttfcm^6^b-C(2-{[(3R,5S)-l-(3-T-fe 

P tVW)-7-^ n P-5-(2, 3-^ h*i/7 2, 3; &-T f7't K' 

p_ 4> i-v<^X^-dr-9-if e^-3-> ^fvW-1, 3-^-^i?-y— /W5-- f /^)@1^ # 
/W^-kifi (0.29g, 0. 247 mmol, 66%) <Sr$SM&*£ LT#fc 0 

^-NMR (CDC1 3 -D 3 0D (1:2)) 5 : 0. 81 (3H, s), 0.97 (3H, s), 3.19 (1H, d, 
J = 11.8 Hz), 3.22-3.29 (2H, m), 3.50 (1H, d, J = 11.8 Hz), 3.55 (2H, s), 
3.60 (3H, s), 3.62 '(1H, d, J = 13.4 Hz), 3.90 (3H, s), 4.40-4.47 (2H, m), 
6.21 (1H, s), 6.55 (1H, d, J = 2. 6 Hz), 6.78 (1H, s), 7.02-7.37 (5H, ra) 0 

$mw 2 8 

(2-{[(3R, 5S)-7-^ P P-5-(2, 3-v?^ t>3rv/:7^=/U)-l-(3-l: Kp 3^-2, 

^ ^-/U^u \fjV)-Z-yt*y-l, 2, 3, Kp-4, ^>3- 
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ci 




o 



2 



Ca' 



.2+ 



. l H-NMR (CDCI3-CD3OD (1:2)) 5: 0.83 (3H, s), 0.95 (3H, s), 2.05 (3H, s), 
3.18-3.26 (3H, ra), 3.44-3.68 (4H, m), 3.59 (3H, s), 3.89 (3H, s), 4.38- 
4.46 (2H, ra), 6.20 (1H, s), 6. 53 (1H, d, J = 2.2 Hz), 7.02-7.59 (5H, m). 

mmm 29 

(2-{[(3R,5S)-7-^nn-5-(2,3-i?p< >^iX7^-/V)-l-(3-t \tn*is-2,2- 9 J 
/ f/VT-p \f)V)-2-ir^y-\, 2, 3, 5-rb7t Kp-4, i-^yX^f1?tfi<-S- 
/V] * f-M -1, 3-^-^r-^y — /U) 7° n fc°^- ^ 



(1) H»J27-(1) i«Ut (2-{[(3R,5S)-l-(3-T^ h ^rv-2, 2-v?^ 
tVl^)-7-^ OB-5-(2,.3-^ h^^7x=;V)-2-^y-l,2,3,5-f h?t 
p p _ 4> iw<^X;*-<¥1H? t° V-3-- f /Kl Xfvw} -1, 3-^-^f-y — /w5—f /!✓) :/n 

'H-NMR (CDCI3) 5: 0.94 (3H, s), 1.03 (3H, s), 2.03 (3H, s), 2. 64 (2H, 
t, J = 7.4 Hz), 2.96 (2H, t, J = 7. 4 Hz), 3.21 (1H, dd, J = 7.0, 15.4 
Hz), 3.33 (1H, dd, J = 6.6, 15.4 Hz), 3.54 (1H, d, J = 14.2 Hz), 3.61 




OH 
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(3H, s), 3.69 (3H, s), 3.73 (1H, d, J = 11.0 Hz), 3.85 (1H, d, J = 11.0 
Hz), 3.89 (3H, s), 4.41 (1H, dd, J - 6.6, 7.0 Hz), 4.58 (1H, d, J = 14.2 
Hz), 6.30 (1H, s), 6.60 (1H, s), 6.65 (1H, s), 6.95-7.33 (5H, m). 

(2) mt&M29-(l)X*'&t>tltz (2-{[ (3R, 5S)-l-(3-Ti? h *i/-2, 2-i?t f-jyf 
n \f;V) -l-V u u -5- (2, 3- V* Y * =/W) y-1, 2, 3, 5-7b7t K 

o-4, 1-^^X^lHf £V-3-</kl ^ 3-^-^f-y— /W5-^/^) tf 

^IfeyfvWO.ll g, 0. 175mmol), IN ;WWIrf- M> £ AtK^K (0.5ml) *5i 
TJ^? ;V (2ml) <^^^Sr60°C T*30^-F^^bfc o rft&Tk (50ml) "C* 

jru mst^fr (50mD -e2mttmbfc 0 ^£^&^-ci$fc#- 

1/ (i:l) ^»iU«t5iiia>5 (2-{[(3R,5S)-7-^np-5-(2,3- 

h^v/^^-^)-l-(3-t Kn^^-2;2-^^7°P tVw)-2-^y- 
1, 2, 3, 5-^ b 7 t KP-4, l-^^X^IH? t°^-3--f /kl 7< ^W'-l', 3-^f-y 
— /V-S-^^^Pfc 0 ^-^ (50 mg, 0.0873 ramol, 50%) %m&ffl^k LX&tz 0 

X H-NMR (CDC1 3 ) 8 : 0.65 (3H, s), 1.05 (3H, s), 2.67 (2H, t, J = 7. 0 
Hz), 2.95 (2H, t, J = 7.0 Hz), 3.16 (1H, d, J = 12.8 Hz), 3.22 (1H, dd, 
J = 7.0, 15.8 Hz), 3.37 (1H, dd, J = 6. 6, 15.8 Hz), 3.39 (1H, d, J = 
15.4 Hz), 3.62 (3H, s), 3.63 (1H, d, J = 12.8 Hz), 3.89 (3H, s), 4.44 
(1H, dd, J = 6.6, 7.0 Hz), 4.48 (1H, d, J = 15.4 Hz), 6.19 (1H, s), 6.59 
(1H, s), 6.68 (1H, s), 6.96-7.36 (5H, m). 

nmm 3 0 

4- (2- { [ (3R, 5S) -7-^ P v -5- (2, 3-v>y -1- (3- fc Ko =¥iX-2, 2- 

V* f-JV-fu \f/U)-2-^y-l, 2, 3, 5-fb7t Kn-4, l-^^X^lH? tf >~ 

3—iW] * tx^S-JM -7$ i/Bt 
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CI 




OH 



l H-NMR (CDCI3) 6: 0.64 (3H, s), 1.04 (3H, s), 1.95 (2H, quintet, J = 
7.4 Hz), 2.38 (2H, t, J = 7. 4 Hz), 2.69 (2H, t, J = 7. 4 Hz), 3.16 (1H, d, 
J = 12.2 Hz), 3.21 (1H, dd, J = 6.6, 15.6 Hz), 3.38 (1H, dd, J = 7.0, 
15.6 Hz), 3.40 (1H, d, J = 15.0 Hz), 3.61 (3H, s), 3.63 (1H, . d, J = 12. 2 
Hz), 3.89 (3H, s), 4.42-4.52 (2H, m), 6.19 (1H, s), 6.58 (1H,' s), 6.66 
(1H, s), 6.95-7.36 (5H, m)„ 
$*1fcM3 1 

2-( 2 -{[(3R,5S)-7-^Pn-5-(2,3-v^ >3rV7^=^)-l-(3-t: }?V^y-2,2- 
J-JVfu Mfr) y-1, 2, 3, 5-rh7t K n-4, 1— <^X^1H? 



X H-NMR (CDC1,) 8: 0.64 (3H, s), ,1.037 (3H, s), 1.56 (6H; s), 3.17 (1H, 
d, J = 11.6 Hz), 3.25 (1H, dd, J = 7.0, 15.8 Hz), 3.38 (3H, dd, J = 6. 6, 
15.8 Hz), 3.39 (1H, d, J = 14.0 Hz), 3.61 (3H, s), 3.62 (1H, d, J = 11.6 
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Hz), 3.88 (3H, s), 4.41 (1H, dd, J = 6. 6, 7.0 Hz), 4.47 (1H, d, J = 14.0 
Hz), 6.18 (1H, s), 6.57 (1H, s), 6.80 (1H, s), 6.95-7.53 (5H, m) 0 
mi&W 3 2. 

(2-{[(3R,5S)-7-^nn-5-(2,3-->^ h^^7cc^)-l-(3-t Kn^-2,2- 
i?^ f ^-z-t^y-l, 2,3, 5-f h 7 t Kp-^I^^X^MH?^- 




'H-NMR (CDC1 3 ) 8: 0.64 (3H, s), 1.04 (3H, s), 1.16 (3H, t, J = 7. 6 
Hz), 2.43 (2H, q, J = 7.6 Hz), 3.17 (1H, d, J = 12.0 Hz), 3.26-3.30 (2H, 
m), 3.38 (1H, d, J =14.4 Hz), 3.60 (3H, s), 3. 62 (2H, s), 3.62 (1H, d, 
J = 12.0 Hz), 3.87 (3H, s), 4.39-4.50 (2H, m), 6.17 (1H, s); 6. 57 (1H, d, 
J = 1.4 Hz), 6.93-7.39 (5H, m) D 

miMm 3 3 

(2-{[(3R, 5S)-7-^ a n-5-(2, 3-v^ h ^-M-l-^^^/W-tt 
y-1, 2, 3, 5-T h y t KP-4, 1-^^X^-drf-if ;U] ^ ^/V)-l, 
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n»j29 k m&\z Lx$tm<k-&m £#fc„ 

L H-NMR (CDCI3) 5 : 0.94 (9H, s), 3.27 (1H, dd, J = 7. 2, .15.6 Hz), 3.35 
(1H, dd, J = 6.0, 15.6 Hz), 3.36 (1H, d, J = 13.8 Hz), 3.61 (3H, s), 
3.71 (2H, s), 3.87 (3H, s), 4.44 (1H, dd, J = 6. 0, 7.2 Hz), 4.50 (1H, d, 
J = 13.8 Hz), 6.29 (1H, s), 6.56 (1H, s), 6.88 (1H, s), 6.94 (1H, dd, J 
= 1. 5, 7.8 Hz), 7.03 (1H, dd, J = 0. 9, 7.8 Hz), 7. 13. (1H, %' J = 7.8 Hz), 
7.26-7.34 (2H, m) 0 
3 4 

(2-{[(3R, 5S)-7-^ n 0-5- (2, 3-v»p< h 3->:7^-^)-W 

1, 2, 3, 5-fh7t Rp -4, 1— O-X^lH? t°^-3-^/l-] * 3-^-^f-y 




X H-NMR (CDC1 3 ) 5: 0.92 (3H, d, J = 6. 6. Hz), 1.00 (3H, d, J = 6. 9 Hz), 
1.95-2.09 (1H, ra), 3.32-3.41 (3H, ra), 3.57 (3H, s), 3.69 (2H, s), 3.87 
(3H, s), 4.37 (1H, t, J = 7. 8, 13.8 Hz), 4.46 (1H, t, J = 6.3 Hz), 6.19 
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(1H, s), 6.60 (1H, d, J = 1.8 Hz), 6.90 (1H, s), 6. 92-7. 36 (5H, ra) 0 

(2-{ [ (3R, 5S) -7-* n v -5- (2, 1> * ~M -2-** V -I-?* tW- 

1,2,3,5-r h7t Kn-4, l-^X^f-^t^-S-l'^^^W-l.S-^-^f-y 




H.C 



L H-NMR (CDCls) 8: 0.95 (3H, t, J = 7.5 Hz), 1.56-1.84 (2H, m), 3.23- 
3.54 (3H, m), 3.56 (3H, s), 3.69 (2H, s), 3.86 (3H, s), 4.40-4.52 (2H, 
m), 6.09 (1H, s), 6.60 (1H, d, J = 2. 1 Hz), 6.90 (1H, s), 6.93-7.37 (5H, 
m) 0 

(2-{[(3R, 5S)-7-^ n n-5-(2, 3-v 5 ^ Y^yy ^^v)-\-^)V-2-^V- 
\, 2, 3, 5-fb7t Ko-4, *V-3-f^] TvH-l. 3-^-=Srf-y 




^-NMR (CDC1 3 ) 5 : 1.25 (3H, t, J = 7. 2 Hz), 3.28 (1H, dd, J = 7. 2, 
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15.6 Hz), 3.39 (1H, dd, J = 7.2, 15.6 Hz), 3.50-3.66 (4H, m), 3.69 (2H, 
s), 3.86 (3H, s), 4.45 (1H, t, J = 6. 3 Hz), 4.48-4.62 (1H, m), 6.06 (1H, 
s), 6.61 (1H, d, J = 1.8 Hz), 6.90 (1H, s), 6.92-7.37 (5H, m) 0 
»I3 7 



3^-2, 2-v^ ^VV:/T3 tVW)-2-^-=¥y-l, 2, 3, 5-T h 9 fc Kn-4, 1— <^X^"^ 
t°^-3--f /V] /> fvW -1, 3-^-^f - 7V-5-^T /V) 



'H-NMR (CDC1 3 ) 6: 0.63 (3H, s), 1. 04 (3H, s), 3.15 (1H, d, J = 12.6 
Hz), 3.26 (2H, dd, J = 4.5, 7.2 Hz), 3.35 (1H, d, J = 14.4 Hz), 3.51 (2H, 
d, J = 1.8 Hz), 3.59 (3H, s), 3.60 (1H, d, J = 12.6 Hz), 3.79 (2H, s), 
3.86 (3H, s), 4.41 (1H, t, J = 7. 2 Hz), 4.43 (1H, d, J = 14.4 Hz), 6.15 
(1H, s), 6.55 (1H, d, J = 2.1 Hz), 6.93 (1H, dd, J = 1. 5, 8.1 Hz), 6.98 
(1H, dd, J = 1.5, 8.1 Hz), 7.08 (1H, t, J = 8. 1 Hz), 7.13-7.26 (5H, m), 
7.28 (1H, d, J = 9.0 Hz), 7.34 (1H, dd, J = 2. 1, 9.0 Hz) D 

3-(2-{[(3R,5S)-7-^nn-5-(2,3-vM h=3rv^7^^/V)-l-(3-t Kp^^-2,2- 
i?^f^n tV^)-2-^y-l,2,3,5-7" h7t Kp-4, l-^^X^lH?^- 



(4-^iX^/W2-{[(3R, 5S)-7-^ D n-5-(2, 3-i^ h ^7*=/V)-l-(3-t Kn 




OH 
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(1) SI*^j20-(l)^#btlfc(4S)-4-({2-[(3R,5S)-l-(3-Tir 

^ylz/p t»-7-^ o o-5-(2, Y5-i/7 ^~JV)-1,2, 3, 5-7 1 f7t K 
V y-4, l-^^X^f-fe? t°>--3-f /H T-fe^H 75 7) -5-^-4 

•9-^m*?-/\' (1 g, 1-55 mmol) <D DMF (3 ml) W^M^^WC^. (0-35 
g, 2.33 mmol) U 80°C T'lB#IM#Lfc 0 KMOTt 1 C^l> 

fp«7k*tb y 1>AtK^ (50 ml) Sr^fc. ^fi5tlS)Sr^»^^ (50ml) 

T^nittm ufc„ r^^7k*5«t^^^7KT^^-u ait h y p-mcte* 

g»t?vv (1:1)3 Tlt$H-5^l-<fc9 3-(2-{[(3R,5S)-l-(3-7i? 
2,2-v f ^^/^d lf/l/)-7-^BP-5-(2,3-^ h^r^^ :t ~/V0-l,2, 3, 5-7" 
t Kn-2-^-dr y-4, l-^^X^lH? t>-3-^/H ^ f/Wl, 3-^"^ 

^y^H^^yoftyS^^ (0.83 g, 1.29 mmol, 83%) &M&$)3Zb 

MHWR (CDC1 3 ) 6: 0.94 (3H, s), 1.03 (3H, s), 2.03 (3H, s), 2.22 (3H, 
s), 2.57-2.62 (2H, m), 2.66-2.71 (2H, m), 3.19 (1H, dd, J = 7. 2, 15.6 
Hz), 3.25 (1H, dd, J = 6.0, 15.6 Hz), 3.54 (1H, d, J = 13.8 Hz), 3.61 
(3H, s), 3.64 (3H, s), 3.74 (1H, d, J = 11.1 Hz), 3.84 (1H, d, J = 11.1 
Hz), 3.89 (3H, s), 4.36 (1H, dd, J = 6. 0, 7.2 Hz), 4.57 (1H, d, J = 13.8 
Hz), 6.29 (1H, s), 6.59 (1H, d, J= 1.8 Hz), 6.95-7.34 (5H, m) 0 

(2) «M38-(1) -C#btt^3-(2-{[(3R, 5S) -1- (3-T-fe: V 3^-2, 2-v^ *f->\> 
•fxi yd)V)-l-? P cj-5-(2, 3-v 5 ^ 1^ **y7 ^~>V)-\, 2, 3, b7t Ka-2-^" 
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* y-4, 1— <>^X^-drihif t°^-3-^T /• -5-* 9vU-l, 2ryt*f"9"*S — fl~4r 
4)V)~fxi ^Jr^Witzf-jV (0.67 g, 1.04 mmolK IN itt^Ct h V £A7K^$C 
(2.5ml) *5.fct***/-/V (7ml) ©M^^60°C T?30#raJB# Lfc, i;ft&7k 
(50ml) BM*fb&s BPSfe^^/V (50ml) -C20ttW Lfc ttffl^£g&fn 

U Slfflfe-*- h y ^-McTftjSftSL S)ETI«lt, 3-(2- 
{[(3R,5S)-7-^ op-5-(2,3-^ h*V7*=^)-l-(3-t Kn^^^-^^f 
;V?X2 t°M-2-**y-l, 2, 3, 6-7* b 7 tFo-4, l—^X^lHf KV-W-*'] 
^^}-5-^^-/Wl,3-^-=3rf-y— /W4-^T ^)/n ttl<& (0.47 g, 0.801 
ramol, 77%) Sr^fe^i: LT#fc 0 . 

l H-NMR (CDC1 3 ) 5: 0.64 (3H, s), 1.05 (3H, s), 2.22 (3H, s), 2.62-2.72 
(4H, m), 3.12-3.19 (2H, m), 3.67-3.46 (2H, m), 3. 62 (3H, s), 3.63 (1H, d, 
J = 12. 3 Hz), 3.89 (3H, s), 4.39-4.48 (2H, m), 6. 19 (1H, s), 6.60 (1H, d, 
J = 2. 1 Hz), 6.98-7.47 (5H, m) 0 

mMm 3 9 

3-[((3R,5S)-7-j7Pa-5-(2,3-^^ h^v^^/uO-l-O-t Kn^-2,2-^ 
f-jv-fu \f;V)-2-**y-l, 2, 3, 5-rf7t KC2-4, l-^i/X^lHf fc°V-3-^ 

,0^ 




OH 

(1) «0ij26-(l) -e#btbfc4-[ ((3R, 5S)-l-(3-T-fe h =¥^-2, 2-v^ ^iVZf 
p \£j\<)-1-? n n-5-(2, 3-v^ hdf-^7i=^)-Z-t^y-l 1 2, 3, 5-7=- h7tF 
p _ 4)1 _^^X^-^f-^t°^-3-^7V)]-3-^:=¥yy^>'^^ (1.5 g) (DY/V 
iy (30 ml) M^N,N-v J ^^*^T7^t: Kv^ <?JV7 (0.41 
ml) fcSsTJnU -llfeJSSELfc. KJfc»&«*8fK (30 ml) *5 
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xumfct (0.14 g) zmz.. 3#fmmffiLfr 0 m&m&ms&. 

T?»»i- 5 r. t \Z. i 9 3- [ ( (3R, 5S) -7-^ n n -5- 
(2,3-v^ h*-y7^~M-i-(3-T± y**y-2,2-y*J-;v-7u\f;v)-2-**cy- 

1, 2, 3, 5-T b V t Ka-4, l-^^X^df-iM? fcT V-3HVV) * ?VV] /V-4- 
*/u#>«^^ (0. 90 g) &1tfi^M<t LT#7t 0 

l H-NMR (CD 3 OD) 5: 0.95 (3H, s), 1.02 (3H, s), 1. 26 (3H, t, J = 7. 4 
Hz), 2.03 (3H, s), 3.47-3.55 (2H, m), 3.62 (3H, s), 3.71-3,88 (2H, m), 
3.89 (3H, sj, 4.08-4.15 (2H, m), 4.21 (2H, q, J = 7.4 Hz), 4.54 (1H, d, 
J = 14. 1 Hz), 6.27 (1H, s), 6.61 (1H, s), 6.96-6.99 (1H, m), 7.10-7.33 
(4H, m), 7.87(1H, s) Q 

(2) «^l39-(l)Titbnfc3-[((3R, 5S)-l-(3-Tir f^v-2, 2-i>* f-fV? 
u \?M-l-t & n-5-(2, 3-^p< h*->y =z~JV)-2-ttV-\, 2, 3, 5-X h7t K 

(1.0 g) 2N jJcgHfctf-MJ V&fcWm (3.3ml) :}3«fcT>*^,/--A' (20ml) CD 
Jg-a^&SOt; X— Bj&ti#Lfc 0 mSr7K (50ml) T***?U S81<Hb^ i^nn 
jjv^A (50ml) -C2Htf4m Lfc 0 r;ft&i&fP:fe!£7KT-»-U JM^^?^ 

K J; 9 3-[((3R, 5S)-7-^ n a -5- (2, I> ^riX7^^U)-l-(3- 1 Kn^i/- 

2, 2-^ ?VK/P tVV-)-2-^-^y-l, 2, 3, 5-rb7t Kn-4, 1— O-X^iH? fc° 
^_ 3 _^^) ^] y—/W4-^7/V^ (0. 18 g) & e&^iH LT#fc 0 

'H-NMR (CDCI3) 5: 0.65 (3H, s), 1.06 (3H, s), 3.18 (1H, d, J = 11.7 
Hz), 3.37 (1H, d, J = 15.0 Hz), 3.56-3.61 (3H, m), 3.63 (3H, s), 3.89 
(3H, s), 4.14 (1H, t, J = 6.9 Hz), 4.49 (1H, d, J = 14.4 Hz), 6.19 (1H, 
s), 6.60 (1H, d, J = 2.4 Hz), 6.97-7.00 (1H, m), 7.08-7.10 (1H, m), 
7.16-7. 36 (5H, ra), 7.94 (1H, s) 0 

l-(3-^7^>i/7°n tVl^)-3-{[(3R, 5S)-7-£ a n-5-(2, 3-v 5 ^ b*^ 
^-i-O-t p u ^y-i, 2-x?t J-JV-fxi \?M-2-tty-l, 2, 3, 5-T b 9 t KP" 
4, l-^^X^iH?fc°^-3--i'/k};>< 'f-M-m-ify 
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(1) ^ife^l39-(l)-e#bttfc5-{[(3R,5S)-l-(3-(T-fe t>*V)-2,2-vM^/U 
•Zfxi t°M-7-f n n-5-(2, 3-v^ h^i/7ct=./V)-2-^^y-l; 2, 3, 5-x h7t 

Kp-4, i-^y^*ih?^-WA'] y ^-M-m-^y y— /w4-# 

(3.00 g) t4-^T3^^^^^/k (0.794 ml) ODMF (30 ml) WtftZ-B. 
W^W^ (0.741 g) ^P^-Bfe^-bfCo SJS^&I**^^#**U 

7k, ISfn^^TR-c^Ufem, M^^^^^-e^LgcJET^bfc 0 Bit 

Srv-y^^V^^A^n^ h-t?|tKU ^-gfcmW^=fc I 9 3-{[(3R ) 5S)-l-(3-(r 
i? h * -2, 2- y f-JVf n fcW) -5- (2, 3-3? >< I> *S7 * -2-^" 

dry-1,2, 3, 5-T" b 7't Fo^4, 1— <^Xy-=3rlH? fc"V-3Mvt>] y ^vW-l-(4-^ 
h^iy-4-^-^ry^/V)-lH-t°yy"— /W4-^7^V^^(0. 98 g) Sr. ^~ 
WHUmftkV 5-({(3R,5S)-l-[3-(Ti? Y^%/)-2,2-^^^)V-fvi fcW]-7-y u 
n-5-(2,3-v 5 y b^rix7^=^)-2-^-=3ry-l, 2,3,5-x >7t Kp-4, 
^f-^t°>--3-^/W y 5VU)-l-(4-^ hdrV^-^yy^/^-lH-b'^y— A~4- 
^7/V^^^/Kl. 78 g) £r#fc 0 

(2) H«j40-(l) T*#fetbfc3-({(3R, 5S)-l-[3-(Ti? b=^y)-2, 2-S*y 
tV^]-7-y n p-5-(2, 3-^y Y*%/7 rc=;U)-2-;T^y-l, 2, 3,5-rh7t 

K n -4, l-<^X^-dr f-if f^-3-^ M y ^Vl") -1- (4-^ b *iS-4rtt y ^ 
^)-lH-b°9y— /V-4-^7/V^V^^^lx 0.8.g©i^;-/V (8 ml) ^^^INtK 
Wtit"^ h y [7AtK» 4 ml^n^L— Bfeti^bfCo Stf^ttlN^Xtfil U 
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ft L«ET*NI Lfc 0 mt* *y V U *f)V% 5Mn^f L3f)Hfb&4& (157 
mg) £r#fc 0 

^-NMR (CDC1 3 ) 8: 0.64 (3H, s), 1.03 (3H, s), 2.10-2.21 (2H, m), 
2.28-2.38 (2H, m), 3.16 (1H, d, J =12. 1 Hz), 3.28-3.45 (2H, m), 3.52- 
3.69 (5H, m), 3.86 (3H, s), 4.13 (2H, t, J =6.22 Hz), 4.41-4.52 (2H, m), 
6.17 (1H, s), 6.56 (1H, d, J =2.07 Hz), 6.94 (1H, dd, J =1.9, 7.9 Hz), 
7.05-7.17 (2H, m), 7.30-7.40 (2H, m), 7.85 (1H, s)„ 

mi&$H 1 

1- (3-^7/V^>^7°P b!» -5- { [ (3R, 5S) -5- (2, h =c = 

;V)-l-(3-t Kn drv--2, 2-i^ f/V^a tV^-2-^-^y-l, 2, 3, 5-x t Kn- 
4, \-^iyX^^\f^-2-^;v^^^M-m-\f=7^--jv-A-^7V^B. 



^WJ40- (1) -C# b ttfc5- ( { (3R, 5S) -l-[3- (T tt/V***/) -2, 2-^> 
n \?;v]-l-? n a-5-(2, 3-v^ b^i/7^^v)-2-^ y-1, 2, 3, 5-x h7t F 
n-4, l-^^X^-^-€t: 0 ^-3-'l'/V} t^M-l-te-*- h^>-4r^y^M- 
YA-Myy—)V-\-iOJV^W.^}^ (0.75 g) ©x^/WV (20 ml) ^?&1'1N 
*SHb-^hy !>AtK^ (4 ml) &Jn*.2BPl&#Wto ^M^INJ^-C^ 

i^(590 mg) &#fn 0 

^-NMR (CDCI3) 8: 0.76 (3H, s), 0.87 (3H, s), 1.83-1.96 (2H, m), 2.14 
(2H,. t, J=7. 3 Hz), 3.03-3.20 (2H, m), 3.23-3.43 (2H, m), 3.50 (3H, s), 




HO 
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3.68 (1H, d, J =14. 1 Hz), 3.83 (3H, s), 4.07-4.25 (3H, m), 4.35 (1H, d, 
J =14.1 Hz), 4.57 (1H, s), 6.10 (1H, s), 6.26 (1H, d, J =2.6 Hz), 6.59 
(1H, d, J =3. 3, 5.9 Hz), 7.09-7.18 (2H, m), 7.50 (1H, dd, J =2. 5, 8.7 
Hz), 7.70 (1H, d, J=8.9Hz), 7.77 (1H, s) 0 
Hi&#|4 2 

l-(#/l^=¥^^)-3-{[(3R, 5S)-7-^ v P-5-(2, 3-v^ f ;V)-\- 
(3-t Ku ^-2, 2-S?^ 'f-iv-fu -2-** y-1, 2, 3, 5-rb7t Fn-4, l-"* 




«^J40i 1^^(31 UTtlfM^tlfCo 

MHMR (DMSO-ds) 5: 0.76 (3H, s), 0.84 (3H, s), 3,00-3.21 (2H, m), 
3.22-3.57 (5H, m), 3.65 (1H, d, J =14.0 Hz), 3.82 (3H, s), 4.23-4.40 (2H, 
m), 4.50 (2H, s), 6.06 (1H, s), 6.31 (1H, d, J =2.5 Hz), 6.96 (1H, d, J 
=7.0 Hz), 7.05-7.22 (2H, m), 7.49 (1H, dd, J =2. 1, 8.7 Hz), 7.68 (1H, d, 
J=8.9 Hz), 7.99 (1H, s)„ 
llf)4 3 

1- (# Astf * %/* f-ju) -5- { [ (3R, 5S) -7-?un -5- (2, 3-v 5 ^ h ^ -yy ^ =/V) -1- 
(3-t Ku 2-i?t =f-;vzfn \f/v)-2-3r*y-\, 2, 3, 5-*r h7k Kn-4, l-^< 

yXOr*^ f ^-3— T )V\ * f-M -1H- 1°7 V— ;v-4rU /utfym 
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ci- 




OH 



'H-NMR (DMSO-de) 6 : 0.75 (3H, s), 0.87 (3H, s), 3.03-3.20 (2H, ra), 
3.24-3.41 (2H, m), 3.51 (3H, s), 3.66 (1H, d, J =14. 1 Hz), 3.84 (3H, s), 

4.10- 4.18 (1H, m), 4.33 (1H, d, J =14. 1 Hz), 4.51-4.60 (1H, m), 5.00 (2H, 
s), 6.11 (1H, s), 6. 28 (1H, d, J=2.6Hz), 6.72 (1H, dd, J =2. 0, 7.3 Hz), 

7.11- 7.22 (2H, m), 7.50 (1H, dd, J =2. 5, 8.7 Hz), 7.69 (1H, U J =8. 9 
Hz), 7.77 (1H, s) D 

mm 4 4 

2-[5-({(3R, 5S)-l-[3-(Tir^/^^v')-2, 2-V> *J-JV7xi \?/V}-7-f P n-5- 
(2,3-i^ h^7x^)-2-^y-l,2 ( 3,5-f^fc K*-4, l-^O'X*^* 



4-[(3R, 5S)-l-(3-Tir h ^~2, 2-*J* tVV)-7-^ * n-5-(2, 3-v>;* 

h^i/7x^)-2-^y-l,2,3 ) 5-7 i h7t Fn-4,l-^yX^tft°y-3- 

(2 g) ©h/Hy (20 ml) tttiftiCl, l-i?* 1> 
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V-N, N~v^ f-iV* $VT%1/ (0. 598 ml) HfeiS^ft Lfc D &EEftffi bfc 

^ s rc^/— /V (20 ml) <b2-fc Kyv'/SSfi (0.567 g) SrJP^.3^K3SgS 

Ufco ^J±M Lfc«& y # tfjv-t) 7A^vF t?IWH \J$mc&m (0. 83 
g) Srftfco 

, l H-NMR (DMSO-cU 8: 0.83-0.87 (6H, m), 1.11 (3H, t, J =7.1 Hz), 1.89 
(3H, s), 3.18-3.31 (2H, m), 3.45 (3H, s), 3.56-3.71 (3H, m), 3.83 (3H, 
s), 3.99-4.16 (3H, m), 4.26 (1H, d, J =14.3 Hz), 6.00 (1H, s), 6.25 (1H, 
d, J =2.3 Hz), 6.67 (1H, dd, J =1. 4, 7. 3 Hz), 7.09-7.21 (2H, m), 7.38- 
7. 45 (1H, m), 7.46-7.64 (4H, m), 7.83 (1H, d, J =8. 1 Hz), 7. 97 (1H, s)„ 

3-(5-{[ (3R, 5S)-l-(3-T-fe 2-v 5 ^ ^/K/p \?/U)-7-f o d-5-(2, 3-^ 

* Y *ci/7^~/V>)-2-tty-l, 2, 3, 5-rh7t Kn-4, l— svX^f-if 

3-^ /V] * f-'M-^r h d|f -lH-t°-7 /V-l— f /V)£&#S6 



l H-NMR (DMS0-de) 5: 0.85 (3H, s), 0.87 (3H, s), 1.04-1.11 (3H, m), 
1.87 (3H, s), 3.28-3.38 (1H, m), 3.45 (3H, s), 3.46-3.75 (4H, m), 3.82 
(3H, s), 4.10 (3H, ra), 4.32 (1H, d, J =14.3 Hz), 6.01 (1H, s), 6.20 (1H, 
d, J =2.5 Hz), 6.46 (1H, dd, J =2. 6, 6.6 Hz), 7.07-7.15 (2H, m), 7.47- 
7.59 (2H, m), 7.68 (1H, d, J =8.9 Hz), 7.73-7.79 (1H, m), 7.93-7.98 (1H, 
m), 8.02 (1H, t, J =1.8 Hz), 8.10 (1H, s)„ 
H»J4 6 
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4-(5-{[(3R, 5S)-l-(3-Ti? h *V-2, 2-v^ f-ASfxi \?,v)-l-f n n-5-(2, 3-v> 
^ h x.~/U)-2-**y-l, 2, 3, 5-fh7t Kn-4, l-^^X^drlHf If i'- 




5 mS^t^^UT^S^-a^Sr^c 

l H-NMR (DMSO-de) 5: 0.86 (s, 6H), 1.10 (3H, t, J =7. 1 Hz), '.1.87 (3H; 
s), 3.38 (1H, d, J =4.0 Hz), 3.44 (3H, s), 3.53-3.74 (4H, m), 3.82 (3H, 
s), 4.03-4.15 (3H, ra), 4.32 (1H, d, J =14.3 Hz) , 5.99 (1H, s), 6.22 (1H, 
d, J =2.5 Hz), 6.46 (1H, dd, J =2. 1, 7.0 Hz), 7.09-7.19 (2H, ra), 7.46 

10 (1H, dd, J=8.7, 2.5 Hz), 7.58-7.69 (3H, m), 7.94 (2H, d, J=8. 5 Hz), 8.11 

(1H, s)„ 
WJ4 7 

l-(2-^7/W7}?dr^^3i=/l/)-5-{[(3R,5S)-7-^ p u-5-(2, 3-v^ h^v^^- 
/k)-l-(3-t Kp 3^-2, 2-i?t t»-2-^y-l, 2, 3, 5-rf7t Kn- 

15 4, l-^VX^lHf fc*V-3-lVk] * =f-M-m-M°y /U-l-Xsl'tf^m 
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Hj&fe0ij44-C# hfatz.2- (5- { [ (3R, 5S) -1- (3-Tir h *c*y-2, 2-v> * 5^:7° P tf 
A-)-7-^OP-5-(2,3-v^ h^y^=-M-2-^y-l,2,3, 5~T b^t Kn- 
4, l-^^X^Sr f-if ^ ^-3— f M =f-)V\ -4- f * /U7$^/U) -1H- fc° 7 y — 
/WW/U)&&#fi& (0.5 g) (D=r.^/—^ (5 ml) M^lNTK^b^ h I> !7 A 
zKM (3. 4 ml) $rinx.-«#bfc 0 ^^^lN^T'^PL, ^^/U 

mils tfc 0 mt* *s v # 7^p^f -e*s^ b^s-m-a-wo. 28 g ) %n 

Hl-NMR (DMS0-d«) 6: 0.70 (3H, s), 0.79 (3H, s), 2.96-3.12 (2H, m), 
3.22-3.37 (2H, ra), 3. 46 (3H, s), 3.56 (1H, d, J =14.0 Hz), 3.83 (3H, s), 
4.21 (1H, d, J =14.0 Hz), 4.50 (1H, t, J =5.2 Hz), 5.95 (1H, s), 6.24 
(1H, d, J =2.5 Hz), 6.69 (1H, dd, J =1.6, 7.4 Hz), 7.08-7.23 (2H, m), 
7.36-7.42 (1H, m), 7.44-7.58 (4H, ra), 7.76-7.85 (lH,.ro), 7.91 (1H, s) 0 

l-(3-^7/^>V7^^U)-5-{[(3R,5S)-7-^ d U-5-(2, 3-v^ 

/k)-l-(3-t Kn^-^-2, 2-v?^Wd M°;v)-2-^y-l, 2, 3, 5-rb7t K«- 

4, l--< ^X^-^r fcf ^-3^-f >V\ * =f~M -1H- fc° 7 *S — /l<tf? i'fifc 




O 



X H-NMR (DMSO-dj) 5: 0.70 (3H, s), 0.81 (3H, s), 2.98-3.14 (2H, m), 
3.46 (3H, s), 3.48-3.66 (2H, m), 3.82 (3H, s), 4.20 (1H, dd, J =3. 9, 9.6 
Hz), 4.28 (1H, d, J =14.1 Hz), 5.96 (1H, s), 6.19 (1H, d, J =2.5 Hz), 
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6.46 (1H, dd, J =2. 5, 6.7 Hz), 7.10 (2H, m), 7.43-7.65 (4H, m), 7.71- 
7.78 (1H, m), 7.94 (1H, d, J =7.9 Hz), 8.02-8.06 (2H, m) 0 
9 

l-(4-^7/V^'¥^7^^V)-5-{[(3R,5S)-7-^ n n-5-(2, 3-vM h**y?*~ 
/V)-l-(3-t Kp 2-i?^f ;vya ^;v)-2-t^y-l, 2, 3, 5 : f h 7 1 Kp- 
4, l-^<^X^-drf-if fc° ^-3-^ /V] -1H- fc° 7 y — ; w4-# 



H»47 1 LT^»fb£4fe&#fc. 

l H-NMR (DMSO-de) 5: 0.70 (3H, s), 0.80 (3H, s), 2.97-3.13 (2H, m), 
3.45 (3H, s), 3.56-3.70 (2H, m), 3.82 (3H, s), 4. 07 (1H, dd, J =3. 9, 9.8 
Hz), 4.23-4.32 (1H, m), 4.51 (1H, t, J =4.9 Hz), 5.93 (1H, s), 6.20 (1H, 
d, J =2.5 Hz), 6.47 (1H, dd, J =1. 8, 7.1Hz), 7.07-7.20 (2H, m), 7.41 
(1H, dd, J =2.5, 8.7 Hz), 7.54-7.64 (3H, m), 7.92 (2H, d, J =8.7 Hz), 
8.06 (1H, s) D 
H«J 5 0 

l-{2-[(3R,5S)-7-^nn-5-(2,3-^ b*?/7 K P^-Z,2-5? 

\£A>)-2-tty-l, 2, 3, 5-fh7t Kn-4, 
/i/] -1H- 1° 7 >^ 




HO' 



b 
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L OH 
OH 

(1) [(3R, 5S)-l-(3-Tir Y^-y-Z, 2-^/- fv^P fcT/U)-7-* P P-5-(2, 3-v 5 
y h ^7x=/U)-2-t^y-l, 2, 3, 5-Th7t KpHL, l-^iOOfr^-fr-tfliV- 
3— f/Hg^ (10 g, 19.2 mraoD&THF (80 ml) *»TT?N- ^ ^'/U 

5 ^-/VzJsU^ (2. 2 ml, 23.1 mmol) 5$ w&M^J^ (2. 54 ml, 23.1 

mmol) £?TFLfc 0 m&&X'imm>W&, -30^ L7kS?« b 1> 

£i» (2. 18 g, 58.0 mmol) £#nx.fc 0 H^MeOH (80 ml) .£r#*'K:WTU 1B# 
RUH^Uto |l|^aKT^f^^bT^=!?^7K^^Px.^ AcOEt (480 ml) T? 

,10 JI$ft3®Lfc 8 #bn7taffi«r^y 3>?/V%7 J*? P-r h CSI»g£ : ^ =3rf-^- 
gJ^n^yU (2 : 3) ] TfflfiBH-* ^.i^ct D (3R, 5S) -1- (3-T"& b ^ v--2, 2-v?^ ^ 
/^nt7l^)-7-^nn-5-(2,3-^^ f^i/7i=;V')-l,'2 ) 3,5-f }7l: Ka-2- 
xj-^ y-4, l-^^X^lJ-if fc°^-3-^ y —}V (9. 3 g) £r ^fe^al. <b LT#fc 0 
^-NMR (CDC1 3 ) 5: 0.95 (3H, s), 1.03 (3H, s), 2.03 (3H, s), 2.05-2.30 

15 (2H, m), 3.57 (1H, d, J - 13.8 Hz), 3.63 (3H, s), 3.70-3.93 (7H, m), 

4.10 (1H, t, J = 6. 2 Hz), 4.55 (1H, d, J = 13.8 Hz), 6.28 (1H, s), 6.64 
(1H, d, J = 2.2 Hz)', 6.93-7.05 (1H, m), 7.15-7.23 (2H, m), 7.31 (1H, s), 
7. 31 (1H, dd, J = 2. 2, 8. 8 Hz) „ 

(2) mm%-ffl%T, ^»j50-(l)-C#b^(3R,5S)-l-(3-Tir l>3->-2,2- 
20 v'y ^7°n t°/l^)-7-y da-5-(2, 3-v^ b*l/7 2, 3, 5-T" hyt K 

n-2-^y-4, MyXt*t^^V-3-i^;- IV (l.O g, 1. 98 mmol) s 1H- 
fc^y^/WS-^/^V^y (0.25 g, 1.98 mmol) *5 J: Xf- b > (20 ml) 
(DWWtfcn- b P 7f^*^7^ >- (0. 74 ml, 2. 96 mmol), *5 «tm, 1' -7 % /i?* 



WO 2005/012272 



O^, 



.CH3 
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/Wi^/l^fc^yi?^ (0.75g, 2.96mmol) M."^^}^ L7c„ ^ 

(10 ml) %mx.X30ftmW&. ^4&£3*L7c 0 6^SrMJEMLT 
#bn7bajSSr^y^y^yA^n-r h [MI : ^f-^-f^^^ 
(70:30-65:35)] Titi^S £ <b JC <t 9 ^ fg-^f±illl#± 9 l-{2-[(3R, 5S)-l-(3- 
Ti? 1- =Sr->-2, 9vK/n fcT/vO -7-^ n n-5- (2, 3-vM h =¥:X:7 ^~/V) -2- 

tf-^y-l, 2,3,5-7F7t Kp-4, l-^^X^f-^tT^3— ( jV\^;\,}-m-\f7 
/-;H-*/^y«^/i' (0.81 g) Sr4ffife^^«&*i:Ur N Jg-^tH® 

1? l-{2-[(3R, 5S)-l-(3-T-fe h*r*y-2, 2-*J* 5vK7°P fcVl^-7-^ u P-5- 
(2, 3-v 5 ^ hdrv/7^^^)-2-^-dry-l, 2, 3, 5-x b7t Fn-4, 
if k°>'3-'f/v]3i?vv}-lH-fc 0 7V'— ^-3-*;^yi^f/v (0.17 g) SrMfeifr 

js-^tti®# 

'H-NMR (CDC1 3 ) 5 : J). 94 (3H, s), 1.02 (3H, s), 2.02 (3H,'s), 2.30-2.41 
(2H, m), 3.50 (1H, d, J = 14.1 Hz), 3.60 (3H, s), 3.73 (1H, d, J = 11.4 
Hz), 3.77 (1H, t, J = 6.6 Hz), 3.82 (3H, s), 3.84 (1H, d, J = 11.4 Hz), 
3.88 (3H, s), 4.55 (1H, d, J = 14.1 Hz), 4.65-4.75 (2H, m), 6. 24 (1H, s), 
6.60 (1H, d, J = 2.4 Hz), 6.74 (1H, d, J = 2. 1 Hz), 6.97 (1H, dd, J = 
1.5," 8.1- Hz); 7.10-7.27 (3H, m), 7.30 (1H, dd, J - 2. 4, 8:4 Hz), 7.35 
(1H, d, J = 2. 1 Hz) 0 

^-NMR (CDCI3) 8: 0.94 (3H, s), 1.01 (3H, s), 2.02 (3H, s), 2.30-2.45 
(2H, m), 3.50 (1H, d, J = 14. 1 Hz), 3.61 (3H, s), 3.71 (1H, d, J = 11.1 
Hz), 3.78 (1H, t, j = 6.9 Hz), 3.84 (1H, d, J = 11.1 Hz), 3.89 (6H, s), 
4.28-4.50 (2H, m), 4.51 (1H, d, J = 14.1 Hz), 6.24 (1H; s), 6.62 (1H, d, 
J = 2.4 Hz), 6.71 (1H, d, J = 2.4 Hz), 6.95-7.02 (l.H, m), 7.18-7.22 (2H, 
m), 7.26 (1H, d, J = 8.7 Hz), 7.32 (1H, dd, J = 2. 4, 8.7 Hz), 7.37 (1H, 
d, J = 2.4 Hz) 0 

(3) H^!|50-(2)T'#&^fcl-{2-[(3R,5S)-l-(3-T-fe 1- *V-2, 2-v^ 7yU 
-fu D d-5-(2, 3-v^ f^^7i^)-2-^y-l, 2, 3, 5~T h =7 t 



WO 2005/012272 PCT/JP2004/011293 

102 

KP-4, 1— <^X^-^i^if h 0 ^-3-^/W]^^/V}-lH-t 0 ^y— /W5-^7/V7j?V^^ 
^•/k (0.72 g, 1.17 mmolK IN T^b^ MJ ?-M<$S& (4.0 ml) 

/-/v (14 ml) ©S-g*SrM -C3Rf WJ£j$ Lfc, ^^^rlN mm (5.0 ml) -e 

(150 mi) *toz.tc 0 ^mmzmQ-kiMfrx-tmu mst 

■C?5»**#-*r-iJCj; i 5 % l-{2-[(3R,5S)-7-^nn-5-(2,3-^ h^v^cx^ 
/V)-l-(3-fc Fn drix-2, 2-v 5 ^ ?viy7°P tVV)-2-^-^y-l, 2,3,5-f l>7t Kp- 
4, 1-^^X^-dpf-if lfy-3-/f;V]xf^) -lH-fc'7 /W5-*/^y^ (0. 63 
g) &Bfe*£iSfcL-C#fc 0 

10 'H-NMR (CDC1 3 ) 5: 0.63 (3H, s), 1.04 (3H, s), 2.28-2.50 (2H, m), 3.16 

(1H, d, J = 12.3 Hz), 3.35 (1H, d, J = 14.4 Hz), 3.60 (3H, s), 3.62 (1H, 
d, J = 12.3 Hz), 3.79 (1H, t, J = 6. 6 Hz), 3.88 (3H> s), 4,43 (1H, d, J 
= 14.4 Hz), 4.59-4.81 (2H, m), 6.12 (1H, s), 6.58 (1H, d, J.= 2. 1 Hz),. 
6.84 (1H, d, J = 2. 1 Hz), 6.97 (1H, dd, J = 1. 5, 7. 8 Hz), 7.20 (1H, t, J 

15 =7.8 Hz), 7.21-7.29 (2H, m), 7.32 (1H, dd, J = 2. T, 8.7 Hz), 7.40 (1H, 

d, J = 2. 1 Hz) 0 

mnm 5 1 

1- {2- [<3R, 5S) -7-y n n -5- (2, 3-v^ b * =/U) -1- (3- 1 F P * V-2, 2-^. 

y f-tvzfu \Z)V)-i-ar*t y-i, 2, 3, 5-f b7t Kn-ii-^yX^ff t°y-3- 

20 ^/P]ji^V}-lH-t 0 7y— /W3-^7l^#V^ 




OH 



^M49-(2)-e#btb7tl-{2-[(3R,5S)-l-(3-r-fe t? 
;V) -7-y n p -5- (2, 3- v'y h * -2-*# y-1, 2, 3, 5-r h 7 t Kb- 
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4, l-^O^^^i\f ^-Z-y(;V]^;v)-m-\fy • , /—A^&-1ifl*$lSWt* fA* 
. (0.17 g, 0.28 mmolK IN ^.^iti~hV !>^tK^^ (1.0 ml) *3«fcT>*^/— JV 

(5 mi) om&m&mm. x*mmmwi,tco hkun xmb-r h u v&jmwt 

(1.5 ml) &iaJnLT3l#H8t#Lfc. ^tb^lN ttOft (2.8 ml) T?SN4fbSU 
5 gfeai^ (80 ml) 5r*n*.fc 0 W«WSr«8PftA*foKT-^U 

ni^i!9s l-{2-[(3R, 5S)-7-^an-5-(2,3-^ h^^^^/^-l-O-t K 
P dfV-2, j-JVzfu 2, 3/5-r h 7 fc Kb -4, l—^X;^ 

^f-tff^-S-^/VD^^/W-lH-t'^y— ^-8-*/l^jf^ (0. 12 g) Srfr^Jodlr 
10 fc LT^fCo 

l H-NMR (CDC1 3 ) S: 0.63 (3H, s), 1.05 (3H, s), 2. 30-2.50 (2H, m), 3.15 
. (1H, d, J = 11. 1 Hz), 3. 36 (1H, d, J = 14. 4 Hz), . 3. 60 (1H, d, J = 11. 1 
Hz), 3.61 (3H, s), 3.82 (1H, t, J = 6.6 Hz), 3.90 (3ft s),' 4. 30-4. 50 (3H, 
m),. 6.15 (1H, s), 6.61 (1H, s), 6.75-6.87 (1H, m), 7.15-7.50 (5H, m)„ 

15 MMM 5 2 

(2E)-3-(l-{2-[(3R,5S)-7-^nn-5-(2,3-v > ^ h^7*=/Wl-(3-t Kn* 
i/-2, 2r-i?*?-JV7n \?jV)-2-**y-l, 2, 3, 5-fh7t Kn-4, l-^^X^f- 
if if ;v) *.j->v\ -lH-.t° 7 y — /W5-^T /v} T9V 



'H-NMR (CDCI3) 8: 0.64 (3H, s), 1.05 (3H, s), 1.26 (3H, t, J = 7.0 
Hz), 2.29-2.45 (2H, m), 3.15 (1H, d, J = 11.8 Hz), 3.36. (1H, d, J = 14. 2 




OH 



20 
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Hz), 3.64 (1H, d, J = 11.8 Hz), 3.36 (1H, d, J = 14.2 Hz), 3.64 (1H, d, 
J = 11.8 Hz), 3.65 (3H, s), 3.85 (1H, t, J = 6. 2 Hz), 3.90 (3H, s), 
4.21-4.40 (2H, m), 4.44 (1H, d, J = 14.2 Hz), 6.15 (1H, s), 6.32 (1H, d, 
J = 16.0 Hz), 6.41 (1H, d, J = 2.2 Hz), 6.60 (1H, d, J = 1. 8 Hz), 6.95- 
7.10 (1H, m), 7.16-7.30 (2H, m), 7.26-7.41 (3H, m), 7.64 (iH, d, J = 
16.0 Hz)„ 

mMM5 3 . . 

. l-{2-[(3R, 5S)-7-^ ti n-5-(2, 3-v^ h^7x^)-l-(3-k >C*3^-2, 2-5? 
j. ^,vy°u tvv) -l-iSr* y-l, 2, 3, 5-7" h y t K * -4, fc^-3- 




l H-NMR (CDCI3) 8: 0.63 (3H, s), 1.04 (3H, s), 2.29-2.40 (2H, m), 3.15 
(1H, d, J = 12.0 Hz), 3.36 (1H, d, J = 14.1 Hz), 3.60 (1H, d, J = 12. 0 
Hz), 3.61 (3H, s), 3.85 (1H, t, J = 7.5 Hz), 3.89 (3H, s), 4.44 (1H, d, 
J = 14.1 Hz), 6.14 (IH, s), 6.61 (1H, d, J = 2. 1 Hz), 6.98-7.02 (1H, m), 
7.13-7.26 (2H, m), 7.28 (IH, d, J = 8. 7 Hz), 7.34 (IH, dd, J = 2. 1, 8.7 
Hz), 7.64 (IH, s), 7.77 (IH, s) 0 

mmm 5 4 

l-{2-[(3R,5S)-7-^aa-5-(2,3-^ h^iX7x^)-l-(3-t Kn^^-2,2-^ 
^ ?-;V7°u \f;V) -2-** y~l, 2, 3, 5-X b 7 t. Kn-4, 1-^X^iH? b°^-3- 
y( ;v\^M -IH- fc° o — ;v-2-% fr-tf >B 
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MMR (CDCI3) 8: 0.63 (3H, s), 1.04 (3H, s), 2.21-2.39 (2H, m), 3.14 
(1H, d, J = 11.4 Hz), 3.35 (1H, d, J = 14.4 Hz), 3.61 (1H, d, J = 11.4 
Hz), 3.61 (3H, s), 3.75 (1H, t, J = 6.9 Hz), 3.89 (3H, s), 4.30-4.61 (2H, 
in), 4.44 (1H, d, J = 14.4 Hz), 6.05-6.10 (1H, m), 6.13 (1H, s), 6.60 (1H, 

t 

d, J = 2.1 Hz), 6.81-6.90 (1H, m), 6.94-7.03 (2H, m), 7.15-7.30 (3H, m), 
7.32 (1H, dd, J = 2. 1, 8. 7 Hz) G 

mMM 5 5 

(5-{[(3R,5S)-7-^Pd-5-(2,3-v J ^ h#i^7;c=^)-l-(3-t Y?U*i/~2,2- 
i?* f-jVfn \?jV)-2-** y-1, 2, 3, 5-f hn Kd-4, l-^^Xfr* iH? Mls- 




(1) 2- [ (3R, 5S) - 1- (3-Tir 1> *i/-2, ^-jV? p fcT/U) -7-> n a -5- 

(2,3-vM h^yy^^M- 2-^y-l,2,3,5-r h7 t Ko-4, l-^yXt=3rt 
if t'^-3-^/V]^ (10 g) i: bV^^TK^ (3.2 ml) CDTHF (100 ml) ^ 
ilCtV^^/^nJJ K (2.8 ml) £0°C tttU 0°C T30#H$l#Ufc„ 
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0°C -C£j£$^3-t K7^;-3-t=5ry^nt"tyixf;V (3.5 g) fcgS&nU 

$ b k hy ^jvy s: ^ (3. 2 mi) &mr v± 0 ^M.-e2ti?mnwm, &j&m*ffi 

»xf;i/ (50ml) T?«rJRbfc 0 iftSrO. IN ififflk 5% J»ik3jf# U !7 AzM&Jft, 

3-(2-{[(3R, 5S)-l-(3-T"fe b =¥^-2, 2-^^< fvl^P fc!>)-7-* P P-5-(2, 

^ mri/7*^/U)-2-^-'¥y-l,2,3,5-7 1 h^fc Kp-4, l-<yX^WkV- 

3-^/^7^ M t F7v ! /))-3-t=5ry7 , D t c t>tx^ (2.5 g) &M&i& 

l H-NMR (CDC1 3 ) 8: 0.94 (3H, s), 1.00 (3H, s), 1.25 (3H, t, J = 7. 2 
Hz), 2.02 (3H, s), 2.70-2.77 (1H, m), 2.92-3.00 (1H, m), 3.39 (2H, s), 
3.53 (1H, d, J = 14.2 Hz), 3.60 (3H, s), 3.69-3.87 (2H, m), .3.88 (3H, s), 
4.19 (2H, q, J = 7. 2 Hz), 4.22-4.39 (1H, ra), 4.54 (1H, d, J = 14.4 Hz), 
6.25 (1H, s), 6.63 (1H, d, J =1.8 Hz), 6.96-6.99 (1H, s), 7.15-7.24 (2H, 
m), 7. 28-7. 35 (2H, m)„ 

(2) MMM55- (1) ■Vnt>MZ3-(2- { [ (3R, 5S) -1- (3-Tir h^~2, 2-*?* 
y*v \?;V)^l-# n n-5-(2, 3-t?/> 1> ^— M - 2-^"^r V-l, 2, 3, 5-r h7t 

Kn-4, 1-^^X^f-if k°^-3-^^]T-fe^-/W t K7^'/))-3-^y7 E n fcT 
Or^WL^fr (3.7 g)tf)DME (50 ml) ^OC^i^LitV > (0.8 ml) «rJH*. % 

-etttBLfc zti&ffiQ'j&bk'i*$&^ mt^^^y^^KxmM^, MET 

{ [ (3R, 5S)-1- (3-7 ir> =3rv--2, 2-v 5 /- fvK/n tV^)-7-^ u u-5- (2, 3-v^ h ^ 
^71^-1, 2, 3, 5-r h 7 t Kn-2-^"#y-4, l—^X^Ifif £V-3->f /U] 
3, 4-t*t5?7/^2->f ;v)ft»xf^ (1.2 g) SrHfett^H 

l H-NMR (CDCI3) 6: 0.95 (3H, s), 1.02 (3H, s), 1.26 (3H, t, J = 6. 9 
Hz), 2.03 (3H, s), 3.31-3.57 (3H, ra), 3.61 (3H, s), 3.75-3.87 (2H, m), 
3.88 (3H, s), 3.91 (2H, s), 4.17 (2H, q, J = 6.9 Hz), 4.46-4.57 (2H, m), 
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6.30 (1H, s), 6.61 (1H, d, J = 2. 1 Hz), 6.95-6.98 (1H, m), 7.05-7.19 (2H, 
m), 7. 33-7. 34 (2H, m) 0 

(3) «M55-(2)T*#btbfc5-(2-{[(3R,5S)-l-(3-T"t h *f-2, 
-Zfu n n-5-(2, 3-v^ \-*r*yy zc~)\<)-l, 2, 3, 5-X F7t Ko-2-^- 

df y-4, l-^^X^iH? fc°>'-3-'f /V] 7< ^-/W -1, 3, M gfi 

i^c^/V (1.1 g) s IN *MMb-^hP ?A7klg?& (9.35ml) &SX**9/—fr 
(20ml) OJB^«7SrM"t?30^ra»^bfc„ ^*l&7k (50ml) U 
^ x fUU-fcSVJ* (50ml) -C2lalttttj Ufc„ - ft Srg&fn^&TK U Wfflfe-v 

$S*T5r.i:^«J: D (5-{[(3R,5S)-7-i7Pn-5-(2,3-v f ^ h ^i/^^-/U)-l-(3-'t 
Kp =¥^-2, 2-v 5 ^ ?vl^u 2, 3, 5-7=- h 7 t Ka-4, 1-^^X 

^ f 3, ^t^tv'T/^H-^/^^lO. 19 g) 

l H-NMR (DMSO-de) 6: 0.63 (3H, s), 0. 92 (3H, s), 3. 12-3. 16 (2H, m), 
3.38-3.44 (2H, m), 3.56 (3H, s), 3.61-3.79 (2H, m), 3.85 (3H, s), 4.24- 
4.50 (3H,- m), 6.14 (1H, s), 6.55 (1H, s), 6.92-6.95 (1H, m), 7.12-7.17 
(2H, m), 7. 31-7. 37 (2H, m) D 

mmm 5 6 

(5-{[(3R,5S)-7-i7na-5-(2,3-v?^ h =¥^7*=/V)-l-(3-t Kn*$/-2,2- 
J-A&u \f;v)-2-**y-l, 2, 3, 5-rf7t Kn-r4, l^<^X;fr3MH? tfV- 
3->f /v] * f-M -1, 3, 4-^T i?T y—;V-2-<< >V) 
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(1) HWJ55-(l)T*#b^fc3-(2-{[(3R,5S)-l-(3-T-fe h *rv--2, 2-v?y T/U 
\?;V)-l-t? n p-5-(2, 3-i^y h^i/7i=/V)- 2, 3, 5-r h 7 t 

Ko-4, l-^^X*#^tr^-W^]r-i:^} t 5?/))-3-^y^n t° 
*^afe^^ (1.0 g) io-yy|i^| (0.96 g) tf>THF (50 ml) ^»80°C "C 

7^pv h-effi^-TS i fc.fc «3 5-(2-{[(3R, 5S)-l-(3-T"fe h*ci/-2, 2-v 5 ^ 
=f-)V-?xi U n-5-(2, 3-vV h*-^:?*— 2, 3, 5-r h 7 t Rp- 

/umm^fr (o.8 g ) lt^ 0 

^-NMR (CDC1 3 ) 6: 0.95 (3H, s), 1.02 (3H, s), 1.30 (3H, t, J = 7. 0 
Hz), 2.03 (3H, s), 3.51-3.58 (1H, m), 3.62 (3H, s), 3.66-3.87 (4H, ra), 
3.89 (3H, s), 4.11-4. 16 (2H, in), 4.24 (2H, q, J = 7. 0 Hz), 1 4'. 35 (1H, t, 
J = 6.4 Hz), 4.55 (1H, d, J = 14.3 Hz), 6.32 (1H, s), 6.61 (1H, d, J = 
1.9 Hz), 6.99 (1H, dd, J = 2. 3, 7. 5 Hz), 7.17-7.20 (2H, m), 7. 30-7. 32 (2H, 
m) 0 . 

(2) «M56-(l)T'#bnfc5-(2-{[(3R,5S)-l-(3-Tir f 3^-2, 2-v^ ^ 
■fu \?)V)-1-? n n-5-(2, 3-v 5 ^ h*is7*~^)^l;2, 3, 5-r h V t Kn-2-^- 

l-^<^X^-^f-^t 0 ^-3— (M y 3, 4-r T V'T JV) 

mm^^ (0.9 g) N IN Tk^f-M) y&TfrmWt (8.0ral) *5j;T>V*/-^ 
(20ml) (Dm&W)$:mM.X«30ftmm;W^tz.o -tb^Tk (50ml) -?«U 
^ N ^ P p*M (50ml) -?2|E]ttm LfCo r*L£^fP^^-ti5fttU 

m-TS - t f£ J; «9 5-(2-{[(3R, 5S)-l-(3-Ti? b^-2, 2-^^ fc?/V)-7- 
? O a -5- (2, 3-^^ h ^~JV)-l, 2, 3, 5-fh7t Ka-2-^-^y-4, l-<^ 

x^im* t° >--3-^r /ki y ^vw -1, 3, 4-r t vr y — /W2-- f ;v) g^^^ 
(0. 19 g) & s fel&iH £ ur#/t 0 

L H-NMR (DMSO-ds) 5: 0.76 (3H, s), 0.84 (3H, s), 3.06-3.18 (2H, m), 
3.35-3.49 (2H, m), 3.52 (3H, s), 3.66-3.71 (1H, ro), 3.78 (2H, s), 3.84 
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(3H, s), 4.26-4.35 (2H, m), 6.14 (1H, s), 6.38 (1H, d, J = 2.3 Hz), 
7.06-7.22 (3H, m), 7.51-7.55 (1H, ra), 7. 71 (1H, d, J = 9.0 Hz) „ 

mmm 5 7 

3-(5-{[(3R, 5S)-7-^ a P-5-(2, 3-^ h *V7i^)-l-(3-t Fn*i/-2,2- 
i?t f-jVZfxi \f/l>)-2-**y-l, 2, 3, 5-<T h 7 t Kp-4, l-^Xjd-driHffc'V- 
3— f /p] ^} -1, 3, 4-^-7 /W2-^T /u) t'^-^ 



(1) 2-[(3R, 5S)- l-(3-Tir Y*c*S~2, 2-v^5Vl^n v n-5- 

(2,3-v 5 /- bdf;X7^^/V)- 2-^y-l,2,3,5-r Y^t Kt3-4, 1-^^X^^ 
WV-S-JMWftk (10 g) t hV^^T^^ (3.2 ml) G9THF (1Q0 ml) ^ 
ffili^O/fHa!) K (2.8 ml) -C^JPU 0t) XSO^mWiW^o 

ot •eMi^-t F7^/-4-t^y^^ y^f /v (3. 7 6 ) zmunu 

\thV ^)VT 5 >- (3. 2 ml) fciiTLfCo ifi-C2I^mf^i, SO^SrSt^ 
(50ml) T?#f^Ufc 0 rtb^O. IN TO, 5% mfc^M* V *-k7K^f&> l&fB 

[(3R, 5S)-l-(3-Tir h>^-2, 2-v 5 ^ ^/l/^n hVl/)-7-^ a u-5-(2, 3-vM b 
'df-S/7*=/V)-l, 2, 3, 5-7" h 7 k Kn-2-^-=ary-4, MyXtW tT V3-^ 

zv]7tf/Ht K^^yJ^-^y/^yi^ (3.6 g) 

Hi-NMR (CDCI3) 8 : 0.95 (3H, s), 1.00 (3H, s), 1.25 (3H, t, J = 7. 2 
Hz), 2.03 (3H, s), 2.54 (3H, t, J = 6.4 Hz), 2.66-2.75 (3H, m), 2.89- 
2.97 (1H, m), 3.54 (1H, d, J = 14.3 Hz), 3.61 (3H, s), 3.69-3.88 (2H, m), 
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3.89 (3H, s), 4.15 (2H, q, J = 7.2 Hz), 4.33-4.38 (1H, m)., 4.54 (1H, d, 
J = 13.9 Hz), 6.26 (1H, s), 6.64 (1H, d, J =1.9 Hz), 6.97-7.00 (1H, s), 
7.16-7.23 (2H, m), 7. 32-7. 36 (2H, m), 8.11 (1H, brd), 8.31 (1H, brd) 0 

(2) H»j57-(l)-e#^tb7t4-({2-[(3R,5S)-l-(3-T-fe h^V-2,2-^^ 
jvfxi p a -5- (2, h *isy 2, 3, 5-¥ h y t Kp-2- 

^y-4, l-^O-X^-dr^f^-f^Tir^W t F7^/)"4-t^y^y 
(1.0 g) iD-yy^l (0.92 g) <D1W (50 ml) ^$t£80t -C1B# 

P T h -effi^-t" 6 r. i: J; 19 -3- (5- { [ (3R, 5S) -1- (3-T-fe h * i/-2, 2-^ fvl^ 
P tVk)-7-^ n P-5-(2, 3-Z?t }> **/7 ^~;V)- 2-**y-l, 2, 3, 5-T h 7 t K 
a -4, l-^^X^f-^tf^-S-^/V]^ ^/W-l. 3, 4-f7^7 , /-W;V)'/ 
P f^it^/W (0. 7 g) LT#7c 0 

L H-NMR (CDC1 3 ) 5: 0.95 (3H, s), 1.02 (3H, s), 1.29 (3H, t, J = 7. 2 
Hz), 2.03 (3H, s), 2.85 (2H, t, J = 7. 4 Hz), 3.37 (3H, t, J = 7. 4 Hz), 
3.48-3.55 (2H, m), 3.62 (3H, s), 3.65-3.87 (2H, m), 3.90 (3H, s), 4.15 
(2H, q, J = 7. 2 Hz); .4.35 (1H, t, J = 6. 4 Hz), 4. 54 (1H, d, J = 14.3 Hz), 
6. 31 -<1H, s), 6. 61 (1H, d, J = 2.3 Hz), 6. 98-7. 01 - (1H, m), 7.13-7.23 (2H, 
m), 7. 28-7. 35 (2H, m)„ 

. (3) «M57-(2)-e#b^rt3-(5-{[(3R, 5S)-l-(3-T-fe Y**S-2,2-V *<?-;V 
-fn K°/U)-7->7 p p-5-(2, ^—M- 2-^y-l, 2, 3, 5-r b v t • 

K P -4, 1-^^X^-dr -9-12 t°V-3-^ )V\ * f-M -1, 3, 4-^T PT V~)V-2-4 JV) 

yti^^m^^ "(0.7 g) % in ^.mit-thv ?j»7mm (s.omi) *5£t>v 

$ (20ml) (DU-B-^I^UX-SO^mW^^tCo ZLth&fr (50ml) T*»U 

m$k\m, ^pptJvW* (50ral) -e2[HlttWLfc 0 itL^ISfP^^KT^^U 

h X*ffimtZ> t 9 3-(5-{[ (3R, 5S) -7-# P P -5- (2, 3~i?t h ^ ^ 
/^)-l-(3-t Kp *i/-2, 2-i?* f- /U7"P ¥M-2-tty-l, 2, 3, 5-x h 7 t Kp- 

4, i-^^x^ih£ t° v-3-^ /v] ^ f-M -1, 3, ^ry-^-z-'f /V) /of 
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*^m(0. 19 g) &&&MiM,t LT#t 

'H-NMR (DMSO-de) 8 : 0. 78 (3H, s) , 0. 88 (3H, s) , 2. 75 (3H, t, J = 7. 0 
Hz), 3.08-3.20 (2H, m) 3.26 (3H, t, J = 7.0 Hz), 3.49-3.52 (1H, m), 3.53 
(3H, s), 3.67-3.81 (1H, m), 3.85 (3H, s), 4.27-4. 37 (2H, m) 4.58 (1H, 
brs), 6.16 (1H, s), 6.40 (1H, d, J = 2.6 Hz), 7.02-7.05 (1H, ra), 7.14- 
7.26 (2H, m), 7.54 (1H, dd, J = 2.6, 8.7 Hz), 7.72(lH, d, J = 8.7 Hz) „ 

(3- { [ (3R, 5S) -1- (3-T-fe b 2-i?t f-jVZfn ¥>\>) uu -5- (2, 3-i^ 

Y^-y7 ^~J\s)-2-3-*y-l, 2, 3, 5-T h V t Kn-4, 1-^^X^-drf-if fc°^3— f 
tV\ * f-M -5-^-dr y-i, 2, i-#*D-i?T V-jv-a (5H) M mm 




(l)Jt^t Fp^^/1^T5:>-(4.98 g, 0.0717 raol) (^DMSO^^iC hV x&JV 
T% ^(10. 0 ml, 0.0717 raol) SrSSttlU 30#IKHft#Lfc. £0&»3i®U 5 
$^@»-[(3R, 5S)-7-^ n n-3-(VT/ ^ ^/V)-5-(2, 3-v^ h^V^—yk)- 
2-^"^y-2, 3-^fc Kta-4, l-^>^;^iHf fc°^-l(5HW/l<]-2, Tr^^ATf 
PfcVW (7.18 g, 0.0143 mol) £flfl;tT80 o CT-18B#^# Lfco R(S»cSrB^J- 

i> V&-?ftm U «ff T«» b-C, RB*3- [ (3R, 5S) -3- [ (2Z) -2-T 5 J -2- 

2, Kp-4, l-^X^lHf fc^-l (5H)—|W]-2, 2-v^y f-/Vfxi fcVV 

(7. 9g)5:7tf V-^^ror^/vy T * <t LTifc. 
l H-NMR (CDC1 3 ) 5: 0.94 (3H, s), 1.02 (3H, s), 2.03 (3H, s), 2.59 (1H, 
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dd, J = 6.1, 14.4 Hz), 2.72-2.80 (1H, m), 3.50-3.66 (4H, m), 3.72 (1H, d, 
J= 11.0 Hz), 3.82-3.88 (1H, m), 3.89 (3H, s), 4.05-4.16 (1H, m), 4.54 
(1H, d, J =14.2 Hz) , 4.94 (2H, s), 6.25 (1H, s), 6.62 (1H, d, J = 2. 2 
Hz), 6.95-7.01 (1H, m), 7.15-7.23 (2H, ra), 7.28-7.35 (2H, m) 0 
(2) 2mW58-(V~e&binttmm 3-[(3R,5S)-3-[(2Z)-2-T5/ : 2-(t Ka^> 
y( 5 J ) 3L*f-}V\ -7-?uu -5- (2, 3- h^-yy^ -S^) y-2, 3-i^ fc K 

P-4, l-^^X^dr^t'^-l(5H)-'f^]-2 > 2-v ? ^^/V7 ,, nif/W (4.0 g, 7.49 
mmol) ©THI#^ (40 ml) KCDI (1.34 g, 8.24 mmol) irDBU (1.23 ml, 8.24 
mmol) SriD*., £&~C20l$|IIHItt Lfc. ©St^^ixf /VCSlffl ts lNffi^k 

fee »aESr'>I?*^*7^^n-rh DR§WftWE:.^^^-i»ftit^ (3:2- 
2:3)] tfJft^i- 5 £ £ fc <fc 9 gjfife 3- [ (3R, 5S) -7-* a n -5- (2, >=¥;/7x 
-/P)-2-^-^y-3-[(5-^-^y-4, Kd-1, 2, 4-t^t^7/ a /l-3-f;P) 

y ^/P-3-2, 3-^t Kcr-4, 1-^^X^-^pf-if (5HW /V]-2, 2-v 5 /* f/V/n 

fc7K2. 53 g) ^h^7^)V7 T*t L-C#fc„ 

l H-NMR (CDC1 3 ) 8: 0.97 (3H, s), 1.00 (3H, s), 2.05 (3H, s), 3.01 (1H, 
dd, J = 4. 0, 15.0 Hz), 3.11 (1H, dd, J = 6. 9, 15.0 Hz), 3.53 (1H, d, J = 
14.2 Hz), 3.65 (3H, s), 3.68 (1H, d, J = 11.2 Hz), 3.89 (3H, s), 3.95 
(1H, d, J = 11.2 Hz), 4.20 (1H, dd, J = 4. 2, 6.8 Hz), . 4. 58 (1H, d, J = 
14.2 Hz), 6.24 (1H, s), 6.67 (1H, d, J = 2. 4 Hz), 7,00 (1H, dd, J = 1. 7, 
8.1 Hz), 7.10-7.22 (2H, m), 7.29-7.40 (2H, m)„ 

(3) ||^!|58-(2)T*#btU7c^3-[(3R,5S)-7-^nn-5-(2,3-v 5 ^ h*i/7 
^=/^)-2-^-^y-3-[(5-^-#y-4, 5-^fc Kn-1, 2, 4-;T3rf"^T jA- i 
)V) * f-}V\ -2, t K xx -4, l-^i'X^iH? t° y-1 (5H) ->f )V\-2, 2- ^ f-)V 
yu \f;V (0. 5 g, 0. 893 mmol) ODMF^^K^Tx 7K*<fc^ h V V (46 mg, 
1.16 mnoDSrJP^ 305rW^#L/t o ^^(cya^-^tert-y^^P^* 
»TT»1.5B4W, M"C30^M«i*Ufco ^M^iN^Tk^^^nxifcm, 
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if-^-gi£fct^/P (3:1-2:1)] TtflimtZ Z. t £ 5 (3-{[(3R, 5S)-l-(3-Tir h 
3-y)-2, 2-v>y °f-)V?u n n-5-(2, 3-S?y h ^r^7 ^=/V)-2-^~^ 

y-1, 2, 3, 5-7- h 9 t Kn-4, 1-^^X^lH? t?y-3— ( /V] y f-A^-G-tt y- 
1,2,4-^-^f-^ry— /^(StfW^SHfc tert-^/U (0.43 g) &#fc 0 
5 a H-NMR (CDC1 3 ) 5: 0.95 (3H, s), 1.01 (3H, s), 1.47 (9H, s), 2.03 (3H, 

s), 2.94-3.09 (2H, m), 3.55 (1H, d, J = 14.2 Hz), 3.61 (3H, s), 3.71 (1H, 
d, J = 11.2 Hz), 3.85 (1H, d, J = 11.0 Hz), 3.89 (3H, s), 4.34-4.39 (3H, 
m), 4.51 (1H, d, J = 14.2 Hz), >6. 28 (1H, s), 6.63 (1H, d, J = 2. 2 Hz), 
6.97-7.06 (2H, ra), 7.19 (1H, t, J = 7. 9 Hz), 7.29-7.39 (2H, m)„ 
10 (4) mMm58-(3)X*m<bfrltc [3-{i(.3R,5S)-l-l3-(T±^^^»-2,2-^ 

P P-5-(2, 3-v>y h*ri/7 zt~/\s) -2-** 2, 3, 5-r h 

7 1 Kp-4, 1— «yXt^tf^y-3- i jv\* f-M-&-*-*y-i, 

y*— /W4(5H)— f/KlS^ tert-y^V(0.42 g, 0.616 mmol) UUkJfrT h 5 ■ 
*uffift (5 ml) SrJp^.-C305>M % M.-C50&rait#Lfc. ®4S0^«EET»Sie 
15 U [3-{[ (3R, 5S)-l-[3-(Tir^-/V^-^iX)-2, 2-v>y f-ASfu P P-5- 

(2,3-v 5 /- h*i/7*=A')-ia-**y-l,-2,3,5-y h7 t Kp~4, l-^^X^If 

if tr ^-3->r /i/]^ f-M -5-** y-i, 2, 4-^17- r y-A-4 (bh) — r m 

(0. 40 g) $r#fc 0 

X H-NMR (CDC1 3 ) 5: 0.96 (3H, s), 0.98 (3H, s), 2.05 (3H, s), 3.05-3.08 
20 (2H, m), 3.54 (1H, d, J = 14.2 Hz), 3.62 (3H, s), 3.73 (1H, d, J = 11. 0 

Hz), 3.85-3.95 (4H, m), 4.34 (1H, t, J = 11.0 Hz), 4.47-4.54 (3H, m), 
6.27 (1H, s), 6.62 (1H, d, J = 2. 2 Hz), 6.98-7.39 (6H, m) 0 

mrnm 59 

[3-{[(3R,5S)-7-*PP-5-(2,3-^y f^^7x^)-l-(3-t Kp^-2,2-S? 
25 y \?/U)-2-**r y-1, 2, 3, 5-tb7t Rp-4, l-^^X^driH? fc°^-3- 

4 >V\ * f-M -5-^-dr y-1, 2, Ar**"* v>T y-/W4 (5H) ->f /V] @£M 
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mmmssx-n b*wt [3-{ t or, ss) >o -2, 2-v* f-juzfu 

fc°/V]-7-^an-5-(2,3-^^ h*ri/7^~fr)-2-$-*ry-l,2,3,5-T t Ko- 
4, l—O'X^lHf ^ y-1, 2, 4-t^rt^7/^- 

4(5H) — f/^]gfift(0.25 g, 0.405 mmol) <D^ 9 J — /WTHF (1 : 1) m&Wfc (3 ml)k 
lNTK^b^" b !> !> AtR^(1. 21 ml, 1.21 mmol) M;tT2R#|^8!#L7t 0 
tttciNtaBfe7K«SS(i.5 ml)^\ix.xmm^Vt:^ ISIxf/i/tittllv 7k is 

HPLCl?m^b x [3-{[(3R,5S)-7-^an-5-(2,3-v f ^ b^v-7^^/W)-l-(3-k K 
o ^iX-2, 2-i^^ ^-)VfvL ¥;V)-2-3r*y-l, 2, 3, 5-r h y t 

^•tf t°^-3-^r^]^^/W-5-^-^y-i, 2, 4-^-^f-v 5 ry-^-4(5H)-^ ^]@^ 

^(0. 16 g)&#fcc 

'H-NMR (CDC1 3 ) 6 : 0.65 (3H, s), 1.05 (3H, s), 3. 09 (2H, d, J = 7. 4 
Hz), 3.24 (1H, d, J = 12.1 Hz), 3.42 (1H, d, J = 14.6 Hz), 3.58-3.65 (4H, 
m), 3.87-3.90 (4H, m), 4.34 (1H, t, J = 6. 7 Hz), 4.41 (1H, d, J = 14.6 
Hz), 4.46 (2H, s), 6.16 (1H, s), 6.61 (1H, d, J = 2.2 Hz), 7.00 (2H, d, 
J = 8.3 Hz), 7.16-7.43 (3H, m) 0 

mmm 6 o 

3-(3-{[(3R,5S)-7-^PP-5-(2,3-i^ h^^7^-/^)-l-(3-t Ka^iy-2,2- 
v 5 =f-;vy°vi -2-Jr* y-1, 2, 3, 5-T h 9 t Ka-4, l-^l'X^drlHf k°^- 

3->r/^] y ^vw-i, 2, 4-^-^-^^ry*-/w5-^yv') y°p \?*>wt 
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CI 




o c 



OH 



mMM58-(i)-Vnt>tl1t$m 3-[(3R,5S)-3-[(2Z)-2-T^ /-2-(t Kn=3rW 
5/)xf/V]-7-^Da-5-(2,3-^ Y^yy ^=^M-2-^y-2, Ko- 
^l-O'X^-df-f-^t-V-KSW-l'/^-a^-^^^^ntV^ (1.0 g, 1.87 
mmol) CDTHF (10 ml) jntC M> ^fWT 5 V (0. 44 ml, 3. 18 mmol) 1 4r? n 
u-A-^ymm^/^ (0.29 ml, 2. 06 mmol) &7k<£T?i§T U MUX^mmW. 
WLtc a M^iffTtilfci, 7K (10 ml) 22^raW^bfc 0 

Lfc ^J£T«^Ufcms Bit^^^ (10 ml) l^flfU 2N*SMttf-h 
y^i^TK^ (3.74 ml, 7. 48 mmol) ^SsflPU 2^m#bfc D KJ&^Tk'? 

»£5*U 5I^iBET*U 3-(3-{[(3R,5S)-7-^PP-5-(2,3-v^ I> 
^i/^^^/U)-l-(3-t Kp =¥^-2, 2-v^ "f-JV^xi tVW)-2-^"^y-l, 2, 3, 
)s7tKa-4, l-^^X^-^-^-^ bT^-W /W] * f-M -1, 2, 4-^-^f-v ? T >/—JV- 
t'&l/m' (0.66 g) £#fc 0 
'H-NMR (CDC1 3 ) 5: 0.65 (3H, s), 1.04 (3H, s), 2.89 (2H, d, J = 7. 2 
Hz), 3.12-3.27 (4H, m), 3.34-3.43 (2H, m), 3.58-3.67 (4H, m), 3.89 (3H, 
s), 4.39-4.52 (2H, m), 6.19 (1H, s), .6.60 (1H, d, J = 1.5 Hz), 6.96-7.40 
(5H, m) e 

mmm6 1 

2- (3- { [ (3R, 5S) -7-^ D n -5- (2, 3-v^ f * ^ ~M ~l~ (3- k K» =^-2, 2- 
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f-A&v \?M-2-3r* y-i, 2, 3, 5-f h7t Kp-4, 1— <^X^-^if fc°^- 
3-^ /U] * 7-M -1, 2, U-i^T 3/— /V-5--1' /V) gfcSI 



H36 ^-OH 

Hit#ij60 i [W]*£^ U-C^JB^-a**^. 

'H-NMR (CDCI3) 5: 0.65 (3H, s), 1.04 (3H, s), 3.17-3.44 (4H, m), 
3.60-3.67 (4H, m), 3.88 (3H, s), 3.99 (2H, s), 4.43-4.50 (2H, m), 6.18 
(1H, s), 6.60 (1H, d, J = 1.5 Hz), 6.96-7.41 (4H, m). D 1 ' 

mmm 6 2 

3-{[(3R,5S)-7-^an-5-(2,3-v ? ^ b ^y » ^/V) -^1- (3- 1 Kn^^-2,2-^ 
fvl^n y-1, 2, 3, 5-f b7t Kp-4, l-^^X^iT-tf t°^-3-^ 

/V] /• ^/W-1H-1, 2,±- hi) T-S—M-Z-Ut^sm. 



HJfi^ji6-(2) x^n^fitmm. 3-[ or, 5s)-3-(2-t s: / -2-^^y^f-M-7- 
? p p-5-(2, 3— yy h^y^/i^-^y-^a-^t Kp-4, 

if t Q ^-l(5H)--l'^]-2,2-^^'7 B P tVl^ (2 g) <BT*fe M' (20 ml) tgSRfc 

■g-K^>^ (o.2mi) &ap£-sfefi#Lfc 0 «jE«j«ufc«. y**y-/v (20 

ml) ttK5i?;(t*y)i»3:f^ (0. 317 g) SrAP^.2l*W3t«ELfci $6JSt 





OH 
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mVftffiltl^fr ; (20ml) t INtK^I^ h V V&frWfc (4 ml) SrflPx.- 

7 A ^ p h -cflKR L*jB<b^4fe (o. 32 g) zmtco 

l H-NMR (CDC1 3 ) 6: 0.76 (3H, s), 0.86 (3H, s), 3.05-3.22 (3H, m), 3.51 
(3H, s), 3.67 (1H, d, J = 14. 1 Hz), 3.83 (3H, s), 4.25-4.42 (2H, m), 
4.56 (1H, s), 6.11 (1H, s), 6.35 (1H, d, J,= 2.5Hz), 6.78 (1H, s), 7.10- 
7.18 (2H, mj , 7.55 (1H, dd, J = 2. 5, 8.9 Hz) , 7.72 (1H, d, J = 8.9 Hz) B 

(3-{[(3R,5S)-7-^t3P-5-(2,3-^ h^^7^=^)-l-(3-t Kb ^v--2, 2-i> 
J. ^)V~fxi tW)-2-^-^y-l, 2, 3, 5-ff7k Kn-4, l-^^X^iHf ^-3- 

-y /v] t« -iH-i, 2, 4- m) 7 1/— /W5-- r ^) m& 




'H-NMR (CDCI3) S: 0.75 (3H, s), 0.86 (3H, s), 3.04-3.19 (4H, m), 3.50 
(3H, s), 3.65-3.72 (3H, m), 3.83 (3H, s), 4.28-4.40 (2H, m), 6.10 (1H, 
s), 6.34 (1H, d, J = 2.4Hz), 6.86 (1H, dd, J = 2. 3, 7.0 Hz) , 7.09-7.20 
(1H, m) , 7.55 (1H, dd, J = 2. 4, 8.9 Hz) , 7.71 (1H, d, J = 8.9 Hz) 0 
«0iJ6 4 

3-[3-({(3R, 5S)-l-[3-(Tir^-/^^v')-2, 2-v^ "f-JVfu n n-5- 

(2,3-^ ^)-2-t*y-l,2,3,5-T f 7 t Kn-4,l^yXt^t 

if fc° ^-3--f M f-jU) -5- 1 K n dp^-lH- fc° 7 /Wl--f 
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CI- 




HJSM26- (1) X°n bfotl4- { [ (3R, 5S) -7-^ n P -5- (2, h **/y ^ =/l") - 

l-(3-t 2-b;< tVK^u fcW) 2, 3, 5-7" b 7 t Kn-4,'l- 

^^X^-^rf"^t 0 ^-3-^/^]}-3-^-=ary^^^^^ (2 g) CD^*/ — )V 
5 (20 ml) ^^3-t K^iVgcM^ (0.567 g) ^Bx~ Bfejl^ bfc„ }$J£ 

Lfcgejf £ V y # JflVU 7^ovf b^Mft^ (L 3 g) Sr#/t„ 

'H-NMR (DMSO-de) 6: 0.92 (6H, s), 1.99 (3H, s)., 2. 79-3.07 (2H, m), 
3.52 (3H, s), 3.61-3.80 (3H, m), 3.85 (3H, s), 4.19 (1H, t, J =6.5 Hz), 
4.36 (1H, d, J =14.3 Hz), 5.42 (1H, s), 6.13 (1H, s), 6.39 (1H, d, J 
10 =2.4 Hz), 7.10-7.24 (3H, m), 7.48-7.59 (2H, m), 7.75 (2H, t, J =9.0 Hz), 

7.95 (1H, d, J =7.9 Hz), 8.28 (1H, s)„ 

mm\ 6 5 

3-(3-{[(3R,5S)-7-^ Pn-5-(2,3-^ h^v'^n/l^-l-O-fc Kp^^X-2,2- 
7Vl</n \f;V)-2-^y-\, 2, 3, 5-"r h 7 t Kn-4, MyX^W 
15 3— ( -5-t Kp **>-lH-tf 5 5^— W/>)3feJ&#Sft 




10 



15 



20 
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mMMe^n fefrfc3- (3- { [ (3R, 5S) -1- (3-Ti? K^v--2, f;U7*P fc° 
^)-7-^nn-5-(2,3-^ h^7i^)-2-t^y-l,2,3,5-7 b7t Kn- 
4, l-^-^Xs$-3r-y-l£}?l'-3->CsU]*?-M-5-\i Fn^v'-lH-t7^H-^^) 
gc&#^ (0.9 g) (D^ZJ—fr (4.5 ml) ^(ClNTK^b^ V J^Wfa 

(3.4 mi) ^nx.-ifettif brc 0 ^^^lN^-c^fpu ^^^-t?ttm 
■it, mm^y v # ?/uz> 7^nv^ x°mm vmmit^ (o. 586 g > 

'H-NMR (DMSO-cU 8: 0.78 (3H, s), 0.86 (3H, s), 2.78-3.24 (4H, m), 
3.53 (3H, s), 3.69 (1H, d, J =14. 1 Hz), 3. 85 (3H, s), 4.18 (1H, t, J=6. 5 
Hz), 4.32 (1H, d, J =14. 1 Hz), 4.56 (1H, t, J =4.9 Hz), 5.42 (1H, s), 
6.12 (1H, s), 6.39 (1H, d, J =2.4 Hz), 7.07-7.26 (3H, m), 7.47-7.60 (2H, 
m), 7.67-7.81 (2H, m), 7.95 (1H, d, J=8. 1 Hz), 8.29 (1H, s) p 

4-[3-({ (3R, 5S)-l-[3-(T-fe^-/^^i>')-2, 2-v>;* =f-jv^n tVk]-7-^ n n-5- 
(2,3-v 5 ^ hdr^7^^/U)-2-^-=¥y-l,2,3,5-r h 7 t Kn-4, l-^X^drf- 
-^bf>'-3-^r/H^^)-5-t: Kn= 3 fv'-lH-fc 0 7^/— 




^-NMR (DMSO-dg) 8: 0.92 (3H, s), 0.93 (3H, s), 1.99 (3H, s), 2.80- 
3.05 (2H, m), 3.52 (3H, s), 3.61-3.81 (3H, m), 3.85 (3H, s), 4.17 (1H, t, 
J =6.4 Hz), 4.36 (1H, d, J=14.1Hz), 5.43 (1H, s), 6. 13 (1H, s), 7.10- 
7.23 (3H, m), 7.54 (1H, dd, J =2.2, 8.6 Hz), 7.75 (d, J =8.8 Hz), 7.84 
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(2H, d, J=8.8Hz), 7.99 (d, J=8. 6 Hz), 8.32 (1H, s) D 

4-(3-{[(3R,.5S)-7-^ po-5-(2,3-^^ b zc— /V)-l-(3-fc 
S??«V^a f 2, 3, 5-T h 7 1 Kn-4, l-^vX^-drf-¥t°^- 

3-^ /Kl ^ tVV-} -5- 1 Kn v--lH-fc°y f /W) ' 



l H-NMR (DMSO-de) 5: 0.78 (3H, s), 0.87 (3H, s), 2.80-3.25 (4H, ra), 
3.53 (3H, s),. 3.69 (1H, d, J =14. 1 Hz), 3.85 (3H, s), 4.16 (1H, t, J 
=6.5 Hz), 4.32 (1H, d, J=14. 1 Hz), 4.56 (1H, t, J =4.8 Hz), 5.43 (1H, s), 
6.12 (1H, s) ,6.39 (1H, d, J =2.4 Hz), 7.09-7.24 (3H; ra) 7. 53 (1H, dd, J 
=2.4, 8.6 Hz), 7.72 (1H, d, J =8.8 Hz), 7.85 (2H, d, J =8.8 Hz), 7.94- 
8.04 (2H, m) 0 
6 8 

(3-{[(3R,5S)-7-^pcz-5-(2,3-v ? ^ ^~JV)-l-(Z-K }?U*i/-2,2-i> 

/. =f-)V7°xi &u)-2-&* y-1, 2, 3, 5-7=- h 7 t Kn-4, l^^X;T*lH?fc!V3->r 

m * =?-m -5-^ h ^ v-ih- t° 7 y — jv-i-<i /v) 




HO 
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(1) »M26-(1) -C*#b^fc4-[ (3R, 5S)-l-(3-Tir h =¥v--2, 2-v 5 ^ ^iV^Txx 
£VW)-7-y p p-5-(2, 3-v^y h=*rv-y ^^vl>0-2-y-3r y-1, 2, 3, 5 7 ^ h9 t Fn- 
^l-^^X^-ar^t^-S-^/^-S-^y^^^^i^ (2 g) ttF7^> 

5 (0.577 g) <D^?/—;V (20 ml) ^(Cfc°y^^ (0.3 ml) 

U ^-^m®^J; t> (3-{[(3R, 5S)-l-(3-7t h ^->2, g-^^f ^/d 
7-^nn-5-(2,3-^ h^rv^^/W^-^^y-l, 2, 3, 5-T" b 7 t Kn-4,1"^ 
^X^iHf fc° ^-3— T JV"\ * =f-)V) -5-^ 1> 5r V-1H- tT 9 Bfflfc?*? 1 
10 /KO. 62 g) .^-JKWPi^J: «3 [3-({(3R, 5S)-l-[3-(Tir h*is)~2, 2-^y 

^)Vfn tVl^]-7-y P P-5-(2, h=3f ^7*=/V)-2-^-#y-l, 2, 3, 5-r h 

7 t Ka-4, MyXt^tfi^y-3-'f/H y 5vV)-5-fc Fp =5rv-lH-fc°-7y— 
/H-'f^Bfilx^d^ g) £#fc 0 . 

(2) Hj66M68-(l) "C#bttfc (3-{ [ (3R, 5S)-l-(3-Tir h 2-v>y 

15 P t°/V)-7-y P p-5-(2, 3-i^y h=arV7^^/W)-2-^y-l, 2, 3, 5-x h 7 t F 

P-4, 1-^O-X^-^i^-if f^-f/^y ^/W-5-^>drv--lH-t 0 7y—/^-W 
/l^g^te^/V (0.45'g) O^yy— (4.5 ml) INtR^I^ b V 

(3.3mD ^nx.-w^bfc 0 mmm*imm^mu 
20 ft*e urc 0 giit & > y # 7 a y p h Tits* i^mmit^m (o. 38 g ) & # 

'H-NMR (CDCI3) 5: 0.63 (3H, s), 1.04 (3H, s), 1.40 (3H, t, J =7. 0 Hz), 
3.02 (1H, dd, J =6. 3, 14.8 Hz), 3.11-3.26 (2H, m), 3.37 (1H, d, J=14. 3 
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Hz), 3.57-3.70 (4H, m), 3.89 (3H, s), 4.05-4.23 (3H, m), 4.45 (1H, d, J 
=14.3 Hz), 4.63 (2H, s), 5.49 (1H, s), 6.17 (1H, s), 6.58 (1H, d, J =1. 8 
Hz), 6.98 (1H, dd, J =2. 4, 7.1Hz), 7.11-7.23 (2H, ra), 7.25-7.39 (3H, m) 0 

(3-{[(3R,5S)-7-^aa-5-(2,3-^ h Yv**y-2,2-*? 
^f/k/n \?M-2-$-*y-\, 2, 3, 5-fl>7k Kn-4, 1-^X^IH? t°^-3- 
)V\ * f-M -5- 1 Kp^t f-lH- \?7 Vr- /WW /V) 




HJi£0ij68-(l) -Citbfrfc [3- ({ (3R, 5S)-l-[3-(T-tr?Vl^ :3 r>')-2, 2-vV ^/P 
tVW]-7-^ d p-5t-(2,3-v^ h ^/W) -2-^3^-1,2,3,5-7- h?t 

Kn-4, l-^^X^-^f-if \fy-Z-^M * ^/v)-5- 1 Kn ^f-lH-fy /wi- 
4,vmm^^ o. i -g<D^y—/v (i mi) igttfciN*iMb-?- b 9 ?^7k^$t 
0. 5 ml^P^-Bfe» Lfc 0 laS^RSrlNJSSi-C't'ft U * n n ? / 

J£T«t bfc 0 JRSESri' !) * y/w* 7 ^ * n ^ h "Xtf**! L,*JBfb-&4fc (0. 042 g) 

'H-NMR (CDC1 3 ) 8:' 0.64 (3H, s), 1.03 (3H, s), 2.84-3.05 (2H, m), 
3.11-3.23 (2H, m), 3.32-3.44 (2H, m), 3.62 (3H, s), 3.89 (3H, s), 4.26 
(1H, t, J =6.5 Hz), 4.34-4.49 (2H, m), 4.53-4.63 (1H, m), 6. 16 (1H, s), 
6.62 (1H, d, J =2.0 Hz), 6.96-7.04 (1H, ra), 7.08-7.25 (3H, m), 7.30-7.43 
(3H, m) 0 

mi&M 7 0 

[5-(#/l^>v^ h#v')-3-{C(3R,5S)-7-^Cia-5-(2,3-^^ h^S^^/l")- 
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l-(3-t 2-v^ j-;vzfu \f ;V) y-1, 2, 3, 5-x b 7 t 1- 

-OX^-^rf-if t°>--3— f /u] ^ ^/W -1H- 1°7 y — ywi-^f /v] 



»^!l68-(l)-e#btLfc[3-({(3R,5S)-l-[3-(T-fe h^v^, 2-v f /-?vK7 P n 
tW]-7-^ n n-5-(2, 3— ^ b 3^:7 ^^/k)-2-^-^y-l, 2, 3, 5~X h 7 t Kn- 
4, fc° :/-3--f /^} ^/V) -5- tKo 3r V-1H- 1" 7 y— /Wl-^ 

gBfcx^/V (0.5 g) ©7tb=fy^ (5 ml) (0.459 

g) i^^y^A (o.44i g) £*n;t— ^ti#ufc 0 ^^^w^/^-e* 
rtun^./— ^ (5 mi) brnfomk-tv)) v^-fcmw. (2.78 mi) ^px.— m 

;^7A^n-7 hxmm^mik&m (o.iie g) £r#fc 0 

X H-NMR (DMSO-de) 6 '- 0.76 (3H, s), 0.85 (3H, s), 2.83 (2H, m), 3.12 
(2H, m), 3.51 (3H, s), 3.65 (1H, m), 3.84 (3H, s), 4.01 (1H, m), 4.32 
(1H, d, J =14.1 Hz), 4.58 (2H, s), 4.66 (2H, s), 5.47 (1H, s), 6.09 (1H, 
s), 6.35 (1H, d, J =2.4 Hz), 7.12 (3H, m), 7.51 (1H, dd, J =2. 5, 8.8 Hz), 
7.67 (1H, d, J =8.8 Hz) D 
mMM7 1 

(2E)-3-(4-{[(3R,5S)-7-^PP-5-(2,3-v^ b^v^ ^~/W)-l-(3-fc Vu*c*S 
2, J-jVfxi \?)V)-Z-jf*y-\, 2, 3, 5-rh7t Fn-4, 1-^^X^-f"^ t° 
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(1) (2E)-4-(-/n^^^^/V)-4-^-^y-2-^^ (24. 5 g) (DTffi (200 
ml) % DMF (3M) ©i«tWy/^ny K (10 ml) SrSP^ M.KT1 

mm&i>it. Rim&wmTmfcu mm^mm^^ (120 mi) \mmi<'tc 0 

#b*vf£^£«T, 3-({Hnn-2-[(S)-(2,3-^ b^v-^^) (fc K 
13 ^ ^-/W 7%/)-2, 2-v 5 ^ fyV-i-^n/V — >V (24. 5 g) <D0 

(3oo mi) mm&z.mmmiti- \> v (130 -mi) com&mm 

fcttmfe%:^$ (240 ml) U DBU (11 ml) • 0RiT lMlt 

Tif^Lfc. £0£»l7k (60 ml). ^IdBil^Wtfc^ #f M Lfcgf 
lH t; ^ / -AV7k=2/l LT (3R, 5S) -3- [2- (4-^ fx^ 

7 aL^V)-2-jr3r)/^M-l-? w-S-iZ, Z-V* h^^zc^/P)-l-(3-fc K 
a ^ v--2, 2-v 5 ^/l^n -1, 5- V s t Kp -4, t° ^-2 (3H) - 

isr^y (24. 5 g ) ZWc 

l H-NMR (CDC1 3 ) 5: 0.65 (3H, s), 1.05 (3H, s), 3. 14 (1H, d, J = 12.0 
Hz), 3.32 (1H, dd, J = 4.5 Hz, 17.4 Hz), 3.42 (1H, d, J = 14.4 Hz), 3.62 
(3H, s), 3.64 (1H, m), 3.8l(lH, m), 3.90 (3H, s), 4.48 (1H, d, J = 12.0 
Hz), 4.61 (1H, q, J = 4. 2 Hz), 6.19 (1H, s), 6.63 (1H, s), 6.99 (1H, dd, 
J = 2.4 Hz, 7.5 Hz), 7.15 (2H, m), 7.41 (2H, m), 7.61 (2H, d, J = 8. 4 
Hz), 7.84 (2H, d, J = 8. 4 Hz) 0 

(2) mtfoWl- (1) T?# h ftfc (3R, 5S) -3- [2- (4-^ O * 7 * ~M -2-**c 
f;H-7-^n-5-(2,3-i?^ =c-;V)-l-{Z-\i Fn ^r^-2, 2-S?p* ^-)V-f 
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0^-1,5-^ Kn-4, l-^^X^driHf k°>-2(3H)-^-^ (6.0 g) (pDMF (60 
ml) ^^7^^ (338 mg) s h V 7x=^7t^7^ is (788 rag) „ 
T^V/^^^ (2.2 ml) % Mjxf;U7^ (3.3 ml) ^#ffl^ 
Ts 100W20H#P«|&Lfc o SJ^^^lNm^^PX., II^^Trttfcti Lfc D 

ytjy^u^Yx^UL, (2E) -3- (4- { [ (3R, 5S)-7~? n p-5-(2, 3-v^ 
^^/l^)-l-(3-t KP=3r-2, tVV)-2-^-^ry-l, 2,3, 5-x h 7 £ F 

n -4, l--^>-X^-^f-if tr-W /U] Tir^W 7 ^ =^ ; v) V suM^c^U (3. 1 
g) Srfcfc. 

l H-NMR (CDCI3) 5: 0. 65 (3H, s), 1.05 (3H, s), 1.35 (3H, t, J = 7. 2 Hz) , 
3.14 (1H, m), 3.36 (1H, m), 3.43' (1H, m), 3.63 (3H, s), 3.64 (1H, m), 
3.81(1H, m), 3.90 (3H, s), 4.48 (1H, d, J = 13.2 Hz), 4.61 (1H, q, J = 
3.6 Hz), 6.20 (1H, s), 6.53 (1H, d, J = 16.5 Hz), 6.64 (1H, m), 6.99 (1H, 
m), 7.16 (2H, m), 7.41 (2H, m), 7.60 (2H, d, J = 8. 4 Hz), 7. .68 (1H, d, J 
= 16.5 Hz), 7.98 (2H, d, J = 8. 4 Hz)„ 

(3) ^»!|71-(2)r*#fetLfc(2E)-3-(4-{[(3R, 5S)-7-^ n n-5-(2, 3-v^ 1> 
$rl/-7 -1- (3- fc Kb 3^2, 2-v>y ^?Vfu \f;V) -2-^ y-1, 2, 3, 5-T J> 

(3.1 g) CDTHF (100 ml) *5<fct**^/~ /V (100 ml) <Dm&WWL\Z.Wjm.it-f- 

vvv&imwi (25 mi) MUKxiommmwv± 0 fcrnrnzmzT^ 

m Tm%fci-Z> ~ t \Z i. V) (2E) -3- (4- { [ (3R, 5S) -7-? n u -5- (2, 3~i?t b **/Z7 
;n=/p-)-l-(3-t Kb dr-^2, 2-i^ ^vK7°n fcVu) -2-^3^-1, 2, 3, 5-r h 7 t K 
n-4, 1— <^X^-drf-if tf-3-^yu]T-fe^W7^=^)T^ y/Hfe (1.1 g) 

'H-NMR (CDCI3) S : 0.66 (3H, s), 1.05 (3H, s), 3.15 (1H, d, J = 12.0 
Hz), 3.36 (1H, dd, J = 3.9 Hz, 17.1 Hz), 3.43 (1H, d, J = 15.0 Hz), 3.62 
(3H, s), 3.66 (1H, m), 3.82(lH, t, J = 9.3 Hz), 3.89 (3H, s), 4.48 (1H, 
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d, J = 14.4 Hz), 4.62 (1H, q, J = 3. 9 Hz), 6.19 (1H, s), 6.52 (1H, d, J 
= 15.9 Hz), 6.63 (1H, s), 6.98 (lH,m), 7.15 (2H, m), 7.40 (2H, m), 7.62 
(2H, d, J = 8.4 Hz), 7.77 (1H, d, J = 15.9 Hz), 7.99 (2H, d, J = 8.4 Hz) 0 

mmm 7 2 

3-(4-{[(3R,5S)-7-^ u n-5-(2, 3-v^ h^^7^=/V)-l-(3-t Ka^^2, 2-i? 
^/K/n tVV) -2-^3^-1,2,3,5-^ 1> 9 t: Kn-4, l-^t^X^IHffcfV-S- 
T±7-M 7"n \fitl<&t 



(1) $mmi 1- (2) -C# h frfz. (2E) -3- (4- { [ (3R, 5S) -5- (2, 3- *J * Y 

^7^^/l^)-l-(3-t Kndr^-2, 2-^t 5 ?[As?V f/V)-2-^y-l, 2, 3, 5-^ h 
y t Kn-4, l-^^X^-drf-^k°^-3--i'^] Ti^H 7x=;k) U J^m^ 
(6.2 g) CDTHF (100 ml)" *3j;T>^^y-/U (50 ml) <Dm&i&WL\^7 '= ' 

y^iPi, 7K*#S^T^MT— g«#bfc„ M-T$tifeL 
T> ^BET^i-S-irtC.fct? 3-(4-{[(3R, 5S)-7-^Pn-5-(2,3-v ? ^ b^r-> 
7^c=-7V)-l-(3-t Kn 3^2, 2-v 5 ^ 5V^7°n fcVW) -2-^3^-1, 2, 3, 5-r f7t 
Fc-4, l-'<>?;3-$-9-~&\i°>'-3-4 /vlT-t^M ~7 i^)/d f^S^^/i" 
(6.6g) ^*&M^ttT#fc 0 r^irtt^±f*^-t-?>ii^<^xa^ 

l H-NMR (CDCI3) 6: 0.65 (3H, s), 1.04 (3H, s), 1.24 (3H, t, J = 7. 4 Hz), 
2.63 (2H, t, J = 8.4 Hz), 3.00 (2H, t, J = 8. 4 Hz), 3.13 (1H, m), 3.33 
(1H, tn), 3.42 (1H, d, J = 14.6 Hz), 3.62 (3H, s), 3.75 (2H, m), 3.89 (3H, 
s), 4.21 (1H, m), 4.48 (1H, d, J = 14.6 Hz), 4.62 (1H, q, J = 4. 2 Hz), 
6.19 (1H, s); 6.63 (1H, m), 6.98 (1H, t, J = 5. 0 Hz), 7.18 (2H, m), 7.29 
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(2H, d, J = 8.0 Hz), 7.40 (2H, m), 7.90 (2H, d, J = 8.0 Hz) c 

(2) mMM72- (1) -C# b tltc 3- (4- { [ (3R, 5S) -7-* n u -5- (2, 3-^^ h *->7 
;c-/k)-l-(3-t Kn ^-2, tVl^)-2-^-^ry-l, 2, 3, 5-7 1 h7 t K 

a -4, MyXt^tf 7tf ;H 7 1 M^l^x-TA' 

(3.5 g) <£THF (50 ml) *5 «fc tfc* * / (50 ml) ©»^IWR|ca6W»ft;^- h 
y*-Mc»tt (15 ml) trtia*.^ ^M^T2BfM#Lfc 0 H«£fl&±TiS#S L 

L-T3-(4-{[(3R,5S)-7-^nn-5-(2,3-^y h ^>>7cn=/V)-l-(3-t Kn^y- 
2, 2-^^ tf-jVfxi \?M-2-tty-l, 2, 3, 5-x h7fcKD-4, 1— <^X^lH=f t° 
y-3-^/v]7tf;H7i^;v)7Pt^yi (2.2 g) &#7t 0 

HHMR (CDC1 3 ) S : 0.65 (3H, s), 1.04 (3H, s), 2.70 (2H, t, J = 7.8 Hz), 
3.01 (2H, t, J = 7. 8 Hz), 3.15 (1H, d, J = 12.0 Hz),. 3. 33 .(1H, dd, J = 
4.5 Hz, 17.4 Hz), 3.42 (1H, d, J = 17.4 Hz), 3.62 (3H, s), 3.66 (1H, m), 
3.82 (1H, t, J = 8. 7 Hz), 3.89 (3H, s), 4.48 (1H, d, J = 14.4 Hz), 4.62 
(1H, q, J = 4. 2 Hz), 6.19 (1H, s), 6.63 (1H, ra), 6.99 (1H, t, J = 5. 1 
Hz), 7.18 (2ft d, J = 5. 1 Hz), 7.30 (2H, d, J = 8. 1 Hz), 7.40 (2H, m), 
7. 91 (2H, d, J = 8. 1 flz) 0 - • 

mmm 73 

(2E) -3- (4- { [ (3R, 5S) -7-* a n-5- (2, 3-v^ h ^ -l-^^sf-JV- 

2-^-dry-l, 2, 3, 5-"r f7tKn-4, l-^^X^SrlHf tfy-W^]7tfM 7 
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l H-NMR (CDCI3) 8 ' 0.95 (9H, s), 3.31 (1H, dd, J= 17.1, 4.8 Hz), 3.41 
(1H, d, J = 14.1 Hz), 3.63 (3H, s), 3.80 (1H, t, J = 9. 0 Hz), 3.90 (3H, 
s), 4.51 (1H, d, J = 14.1 Hz), 4.67 (1H, dd, J = 8. 4, 4.8 Hz), 6.31 (1H, 
5 s), 6.52 (1H, d, J = 16.2 Hz), 6.63 (1H, m), 6.98 (1H, t, J = 4.8 Hz), 

7.16 (2H, d, J = 4.5 Hz), 7.37 (2H, m), 7.61 (2H, d, J = 8.1 Hz), 7.76 
(1H, d, J = 16.2 Hz), 8.01 (2H, d, J = 8. 1 Hz) Q 
mtfeffl 7 4 ' 

(2E)-3-(3-{[(3R,5S)-7-^ n n-5-(2, 3-v^ Y*tl/7 ^~)V)-\-%jr^s^)V- 
10 2-3-* y-1, 2, 3, 5-rh7tKo -4, l-'O'X^f-if fcTV-W M T±^M 7 



15 Hz), 3.64 (3H, s), 3. 82 (1H, t, J = 8. 1 Hz), 3.89 (3H, s), 4.52 (1H, d, 

J = 14.1 Hz), 4.67 (1H, dd, J = 7. 8, 4.5 Hz), 6.32 (1H, s), 6.50 (1H, d, 
J = 16.2 Hz), 6.64'(1H, m), 6.98 (1H, m), 7.13 (2H, m), 7.36 (2H, m), 
7.49 (1H, t, J = 7.5 Hz), 7.72 (1H, d, J = 7. 8 Hz), 7.79 (1H, d, J = 
16.2 Hz), 8.01 (1H, d, J = 7. 5 Hz), 8.17 (1H, s) D 

20 MMM 7 5 

(2E)-3-(3-{[(3R, 5S)-7-^ C3P-5-(2, 3-^^ h a^^M -l-(3- 1 Kd 

>>-2, 2-*?* ^/U7>u ¥M-2-**y-l, 2, 3, 5-fh7k Kd-4, 1-^^X^-drf- 




. HO 



X H-NMR (CDCI3) S '■ 0.96 (9H, s), 3.37 (1H, m), 3.42 (1H, d, J = 14. 1 
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'H-NMR (CDCI3) 5 0.66 (3H, s), 1.05 (3H, s), 3.16 (1H, d, J = 12.0 
Hz), 3.39 (1H, m), 3.44 (1H, d, J = 14.4 Hz), 3.63 (3H, s), 3.66 (1H, m), 
3.82(1H, m), 3.90 (3H, s), 4.49 (1H, d, J = 14.4 Hz), 4.64 (1H, q, J = 
4.5 Hz), 6.20 (1H, s), 6.52 (1H, d, J = 15.9 Hz), 6.65 (1H, s), 7.00 
(lH,m), 7.19 (2H, m), 7.42 (2H, m), 7.51 (1H, t, J = 7. 5 Hz),' 7.76 (1H, 
ra), 7.79 (1H, d, J = 15.9 Hz), 8.01 (1H, d, J = 7. 5 Hz), 8.14 (1H, s) 0 
MMW 7 6 

3-(4-{[(3R, 5S)-7-^ P P-5-(2, 3-^ h *r*/7 ^-}V)-\-%3r^s*f-;V-1-3r*r 
y-1, 2, 3, 5-r f7fc Kn-4, l-^^X^driNffcT is-Z-J JV] 7 x.—M 




'H-NMR (CDCI3) 5 : 0.94 (9H, s), 2.67 (2H, t, J = 7.5 Hz), 2.99 (2H, t, 
J = 7.5 Hz), 3.31 (1H, dd, J = 17.4 Hz, 4.5 Hz), 3.40 (1H, d, J = 13.8 
Hz), 3.81 (1H, m), 3.89 (3H, s), 4. 50 (1H, d, J = 13.8 Hz), 4.65 (1H, q, 
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J = 4.8 Hz), 6.31 (1H, s), 6.63 (1H, m), 6.97 (1H, m), 7.15 (2H, m),. 
7.28 (2H, d, J = 8. 1 Hz), 7.37 (2H, m), 7.92 (2H, d, J = 8. 1 Hz) 0 

3-(3-{[(3R, 5S)-7-^ ta n-6-(2, 3-v^ h^^7x^)-l-(3-t 2- 
5 \?;V)-2-tty-\, 2, 3, 5-T- h 7 t Kn-4, l-^^X>=3MH?fc'^- 




X H-NMR (CDClg) 5 : 0.66 (3H, s), 1.03 (3H, s), 2.65 (2H, t, J = 7. 5 Hz), 
10 2.98 (2H, t, J = 7.5 Hz), 3.19 (1H, d, J = 12.0 Hz), 3.37 (1H, dd, J = 

4. 2 Hz, 16. 8 Hz), 3.44 (1H, d, J = 17.4 Hz), 3.62 (3H, s), 3.66 (1H, m), 
3.86 (1H, t, J = 9.6 Hz), 3.88 (3H, s), 4.47 (1H, d, J = 12.0 Hz), 4.63 
(1H, q, J = 4.5 Hz), 6.19 (1H, s), 6.64 (1H, m), 6.98 (1H, m), 7.18 (2H, 
m), 7.41 (4H, m), 7.78 (2H, ra) 0 
15 Uttiftl 7 8 

3-(3-{[(3R, 5S)-7-^ a u-5-(2, 3-^ ^-;V)-i-*.jr-^-y<f-/l'-2-**r 
y-1, 2, 3, 5--T h v fc'KP-4, MyXt^-tf M7tf M 7x^) 
-fxx h°*>m 
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'H-NMR (CDClj) 5 : 0.95 (9H, s), 2. 66 (2H, t, J = 7. 5 Hz), 2. 98 (2H, t, 
J = 7.5 Hz), 3.34 (1H, dd, J = 17. 1 Hz, 4.8 Hz), 3.40 (1H, d, J =14. l' 
Hz), 3.63 (3H, s), 3.65 (1H, m), 3.78 (1H, t, J = 7.8 Hz), 3.88 (3H, s), 
4.52 (1H, d, J = 14.1 Hz), 4.65 (1H, q, J = 3. 9 Hz), 6.31 (1H, s), 6.63 
(1H, m), 6.98 (1H, m), 7.17 (2H, m), 7.38 (4H, m), 7,83 (2H, 'm) 0 
7 9 

3-(2-{[(3R,5S)-7-^nu-5-(2,3-i^ > ^v-7^^/V)-l-(3-t 

f-flrf* tVV)-2-^y-l, 2, 3, 5-T h7t Kn-4, l-'^X^lHftfV- 
3— f As] T^f-M 7 J- =/^) 7° & K'j-^m. 




'H-NMR (CDC1 3 ) 5 : 0.66 (3H, s), 1.04 (3H, s), 2.66 (2H, m), 3.08 (2H, 
m), 3.20 (1H, d, J = 12.0 Hz), 3.31 (1H, dd, J = 4. 5 Hz, 17.7 Hz), 3.45 
(1H, d, J = 17.4 Hz), 3.61 (3H, s), 3.63 (1H, ra), 3.77 (1H, m), 3.87 (3H, 
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s), 4.47 (1H, d, J = 12.0 Hz), 4.63 (1H, q, J = 4. 2 Hz), 6.18 (1H, s), 
6.65 (1H, m), 6.98 (1H, m), 7.18 (2H, m), 7.29 (2H, m), 7.38 (3H, m), 
7.80 (1H, d, J = 8. 1 Hz) c 

mi&w 8 0 

4- (4- { [ (3R, 5S) -7-^ P n -5- (2, 3-v 5 ^ h 3r * =/V) -1- (3- fc> 0 3^-2, 2- 
v 5 ^ fvl^P tVU)-2-^-dr y-1, 2, 3, 5-x h 7 t Kc-4, 1-^X^iHf t°^- 




^-NMR (CDC1 3 )5: 0.65 (3H, s), 1.04 (3H, s), 1.96 (2H, m), 2.35 (2H, 
t, J = 6.9 Hz), 2.71 (2H, t, J = 7.8 Hz), 3.16 (1H, d, J = 12.0 Hz), 
3.34 (1H, dd, J = 4. 5 Hz, 17.4 Hz), 3.42 (1H, d, J = 14.1 Hz), 3.61 (3H, 
s), 3.63 (1H, m), 3.81 (1H, t, J = 8. 7 Hz), 3.88 (3H, s), 4.48 (1H, d, J 
= 14.1 Hz), 4.62 (1H, q, J = 3. 9 Hz), 6.18 (1H, s), 6.62 (1H, m), 6.97 
(1H, m), 7.17 (2H, m), 7.29 (2H, in), 7.39 (2H, m), 7.89 (2H, d, J = 8. 1 
Hz) D 

1 

3-(4-{2-[(3R,5S)-7-^0 0-5-(2,3-v^ b ^v^7cn^^)-l-(3-l: R0drV- 
2, 2-v 5 ^ tVl^)-2-^-^y-l, 2, 3, 5-rb7t Ko-4, l-^^X^r^if fc° 

M -l- 1 K p df i/^/u) 7 ^ ~M -fvi t 9 ^- 



WO 2005/012272 



PCT/JP2004/011293 



133 



ci 




,o 



OH 



(1) mmm72- u> xn bntzz- (4- { [ or, ss) -7-* n n -5- (2, 3- >>y h ^ 

7^^/U)-l-(3-t Kn^-2,2-^^f;V/a t°^)-2-^y-l, 2, 3, 5-x t 
Kp-4, l-^i/X^f-if ^-3— f/u]Tir^/W ^^—/i^P fc^^^/l" 
(3.0 g) (DTHF (50ml) , v 5 ^ (0.8 ml) O^^^Tir^^ u ]) K 
(0.4 ml) ^Bx.TM-C2^m#Ufc 0 ZLjfcmZ7k*Mx.mm^MZ-Xtti 
WUt„ #fe^fcWaS^*^s iafPNaHC0 3 7K»s 7K^^»b s 
^V^fm «EET««1-5r.i:lJ:J;>3 3-(4-{[(3R,5S)-l-(3-T-fe h=¥ 
S^-2, 2-vM f/V/p bVW) -7-* a a -5- (2, 3- f^7i - V- 
1, 2, 3, 5-r h7t Kn-4, M^Xt^ff fc-3— T ^] T*fe^/V} 7 ^ =/V) 

fc°^-^^^ (2.7 g) ^m^mtx^xm^ 

X H-NMR (CDC1 3 ) 5: 0.94 (3H, s), 1.02 (3H, s), 1.26 (3H, t, J = 7. 2 Hz), 
2.04 (3H, s), 2.62 (2H, t, J = 7.8 Hz), 2.99 (2H, t, J = 7.8 Hz), 3.30 
(1H, dd, J = 4. 8, 17.4 Hz), 3.60 (1H, m), 3.61 (3H, s), 3.76 (2H, ra), 
3.89 (3H, s), 4.11 (2H, q, J = 7. 2 Hz), 4.56 (1H, d, J = 14.4 Hz), 4.62 
(1H, q, J = 4. 8 Hz), 6.28 (1H, s), 6.65 (1H, m), 6.97 (1H, m), 7.16 (2H, 
m), 7.26 (2H, m), 7.36 (2H, m), 7.89 (2H, d, J = 8. 4 Hz) e 

(2) H»!|81-(l) , -e#b^fc3-(4-{[(3R,5S)-l-(3-Tir h 3f iX-2, 2-vM 5vV 
7 P P^)-7-^PC-5-(2,3-^^ h^t^oL=.;V)- 2-^y-l, 2, 3, 5-x h 7 t 
Kn-4, l-^<vX^-drf-if f-3-^;H7tf;H7x=/i')yp MitVWL^-^ 
(0.2 g) <DTW (5 ml) «^NaBH 4 (40 mg) % IV (2 ml) Vm^M*. 

MM.x»30frmwLWLtz. o ^«f-iN hcitk^^pxl/c^, wm^Mcxi&m 
mmT^m^tco nbtbtcmm^rw (5 mi) % ^ j~-i\> (5 mi) ^a?^ 



WO 2005/012272 PCT/JP2004/011293 

134 

fcm> 2NNaOH7k»SS (2.5 ml) fcJo*., MKlT2l$|fBJi#Lfc. ^S«EK:*4fi[ 

* A -Cftjft UMSTlili-r 5 £ t \Z X «? 3- (4 : {2- [ (3R, 5S) -Hpb -5- (2, 3-S? 
^ h *ris-7 ^ -1- (3-fc Kn ^-2, 2-£M fvi^n tf/V)-2-^-^y- 
1,2, 3,5-7" hyfc Kc-4, l-^^X^-=¥f-^t°^-3-^/U]-l-t Kn^^xf/H 
y^^u)zfn\f^ym (83 mg) LT#fc„ 

l H-NMR (CDCI3) 5 : 0.64 (3H, s), 1.05 (3H, s), 2.27 (2H, m), 2.64 (2H, 
m), 2.93 (2H, m), 3.16 (1H, d, J = 12.0 Hz), 3.37 (1H, d, J = 14.1 Hz), 
3.61 (2H, m), 3.63 (3H, s), 3.90 (3H, s), 4.14 (1H, m), 4.47 (1H, d, J = 
14.1 Hz), 4.83 (1H, m), 6.18 (1H, s), 6.64 (1H, m), 7.00 (1H, m), 7. 1-" 
7. 4 (8H, m)o 
H»J82 

3-(4-{2-[ (3R, 5S)-7-^ ac-5-(2, 3-^^ h *c*/-7 zc~/l<)-\-&-*: 'Kd^- . 
2, 2-v^ f-fr-fu \?7V)-2-jr*y-\, 2, 3, 5-r h 7 t Kn-4, l-^^X^iHffc 0 




HWJ81- (1) -C# 6>'ttfc3- (4- { [ (3R, 5S) -1- (3-7i? h ^->-2, 2- f-As7n 
\f/V)-7-f v n-5-(2, 3-v 5 ^ I> ^r^s^)- 2, 3, 5-7 1 h 7 t K 

n-4, l-^<^X^-drf"^t P -3-'f /V]T*fe^/W 7"p fc'^^o^A- (1. 2 

g) O^nn^y (30 ml) *3 £t*b? ]) W (0.5 ml) ©I^ttftft 
-/V (0.2 ml) ^B^.T^ia^Tl^J»Ufc 0 m£M\^Wfc*MZ-tz.'&, 
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mi) \mmu mm^ (2.5 g ) ^Mx.xmmcx2wmmwvtc 0 &s&m&m 

ftkftfcW^SrTHF (10 ml) *3j;^^7-^ (10 ml) »#¥U 2N NaOHTfc 
mm (5.0 ml) ^P^TM^T2^jf#Ufc 0 ^&^^M^^Px.T» 

^ufc^, mm^M-xmm i>it e #mm&*mu mwt-ry^v^x&m 

^JETiiiiti- ; 5-i^i'9 3-(4-{2-[(3R, 5S)-7-^nn-5-(2,3-^^ h^riX 
7 a: -/U) -1- (3-k 'K a 2-i?* f-)VfV. \f;V) y-1, 2, 3, 5-T h 7 

t Ka-4, l-<^X^-dr-^-If t°>--3— f 7x= M°^m (115 

mg) »^ibT#fc 0 

^-NMR (CDC1 3 ) 6 : 0.64 (3H, s), 1.05 (3H, s), 2.19 (2H, m), 2.63 (2H, 
m), 2.90 (2H, m), 3.15 (1H, d, J = 11.7 Hz), 3.37 (1H, d, 'J '= 14. 1 Hz), 
3.62 (4H, m), 3.63 (3H, s), 3.81 (2H, m), 3.90 (3H, s), 4.45 (1H, d, J = 
14.1 Hz), 6.18 (1H, s), 6.64 (1H, ra), 7.00 (1H, m), 7.1-7.4 (8H, m)„ 

mmm 8 3 

4-{[(3R,5S)-7-^nn-5-(2,3-v^ b drV7^=^)-l-(3-k Kn 3^-2, 2-*J* 
\?;V)-2-**y-l, 2, 3, 5-fF7t Kn-4, WO'Xtf-^MMflf f 



mMW 1- (1) Xn h fltc (3R, 5S) -3- [2- (4-^ U*r7^ -2-3r*r V - 
1-2 u n-5-(2, 3-i^y h $r*/7 /V)-l-(3-fc Ka^v'-2 1 2-^ fc° 
/U)-l,6-i?t Kd-4, l-^^X^-^f-^t 0 ^-2-(3H)-^-V (6.0 g) 6DDMF (60 
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ml) , (30 ml) <Dm&&mzMffiSt'*?*S$* (655 mg) „ 1,1* -tT 

X(i?-7 ^/V7**-74 ;)7^u*^ (1.6 g) \ YV^/VT^V (4.0 
ml) ZMx.. -^b^*#ffl^Ts 60°CT-20NF^MLfc o Rl&mKimM&to 

ftffi bfc 0 B?S Sr *s V % 7A^nvh -emu U # ftfctt*** &THF . 
(100 ml) *5«tt>*^^y-/l^ (100 ml) Lfco 2N NaOHTKM 

(25 ml) MJJ:T2(tWSH^bfc 0 KJ^ftfcMafeSrJn^TlKttJc bfc 

TlitSii^J;^ 4-{[(3R,5S)-7-^nn-5-(2,3-v ? ^ hdf-v'7^=/U)-l- 
(3-t Kn ^xX-2, 2-v?^ ffr-fv \£}V)-2-Jr* s J-\, 2, 3, 5-7" f7t Ko-4, 1^< 

yX*Wtfy-3->f/>]7-fe^}KJ&t» (1.7 g) £#fc„ 

'H-NMR (CDC1 3 )5 .: 0.66 (3H, s), 1.05 (3H, s), 3.16 (1H, d, . J = 11.7 
Hz)., 3.39 (1H, dd, J .= 3. 9 Hz, 17.7 Hz), 3.43 (1H, d, J='l3.8Hz), 3.62 
(3H, s), 3.65 (1H, m), 3.85 (1H, t, J = 7. 8 Hz), 3.89 (3H, s), 4.49 (1H, 
d, J = 14.4 Hz), 4.63 (1H, q, J = 4. 5 Hz), 6.19 (1H, s), 6.63 (1H, m), 
6.98 (1H, m), 7.16 (2H, m), 7.41 (2H, m), 7.04 (2H, d, J = 8.4 Hz), 8.17 
(2H, d, J = 8.4 Hz) 0 

3-{[(3R,5S)-7-^nn-5-(2,3-i^ 1> =¥i/^^^/W)-l-(3-t 

f-jVfu t°M-2-a-*y-l, 2, 3, 5-T" h y t Kn-4; l-^>-X^-drf-€t°V-3— T 




«M83 1 i^at- b-raffi-fb^Sr**: 
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^-NMR (CDC1 3 )8: 0.66 (3H, s), 1.06 (3H, s), 3.17 (1H, d, J = 11.7 
Hz), 3.42 (1H, ro), 3.63 (3H, s), 3.67 (1H, ra), 3.90 (3H, s), 3.93 (1H, 
m), 4.50 (1H, d, J = 14.7 Hz), 4.66 (1H, q, J = 4. 5 Hz), 6.21 (1H, s), 
6.65 (1H, m), 7.00 (1H, m), 7.19 (2H, m), 7.42 (2H, m), 7.59 (1H, t, J = 
7.8 Hz), 8.20 (1H, m), 8.30 (1H, m), 8.71 (1H, m)„ 

mmm8 5 

(4-{[(3R, 5S)-7-^aa-5-(2,3-^^ V**/? ^^)-l-(3-fc Yn*ci/-2,2-i? 
^ =f-;v7u\?jV) -2-^^-1, 2, 3, 5-x h7fc Kn-4, l-^^X^f-if fc°V-3- 




«0lj71-(l) <l:^<D^-C(3R,5S)-7-^ nn-5-(2,3^^ har^i^)-!-' 
(3-t Kci^v'-2,2-v J ^^-/V^ P t3 t°/0-3-[2-(4-t Kn ^=-/U)-2-^y 
J^vU]-l,5-^fc Kp-4, l^lxX^iHf fc°^-2(3H)-;^£^J&Lfc 0 

l H-NMR (CDC1 3 ) 8 • 0.66 (3H, s), 1.05 (3H, s), 3.17 (1H, m), 3.28 (1H, 
dd, J = 4. 5 Hz, 16.8 Hz), 3.43 (1H, d, J = 14.1 Hz), 3.61 (3H, s), 3.65 
(1H, m), 3.79 (1H, m), 3.89 (3H, s), 4.47 (1H, d, J = 14.1 Hz), 4.62 (1H, 
m), 6. 18 (1H, s), 6.62 (1H, m), 6.84 (2H, d, J = 8.7 Hz), 6.97 (1H, t, J 
= 4.5 Hz), 7.17 (2H, m), 7.39 (2H, m), 7.87 (2H, d, J = 8. 7 Hz) Q 

(2) ^^j85-(l)T-#&tLfc(3R,5S)-7-^an-5-(2,3-i^^ = 
/l^)-l-(3-t Kd=¥^-2,2-^^^/^n fcVV')-3-[2-(4-t Kn ^--yy ^=^jV)-2- 
^yzc^/i/l-i^-^t Kp-4, 1-^i/X^lH? t°>-2(3H)-^->- (1.0 g) (O 
DMF (20 ml) ^$M 2 C0 3 (0.5 g) . yn^mm^^ (0.22 ml) M^TM 
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^T*2B#m#Lfc 0 RjfwciNaw&jq*., wm^^mmvtzo mmm* 

ml) , J-)V (10 ml) <Dm&m&\CWm^*M, 2NNaOH7K^ (5 ml) 

Z>Z.k\Z.£V)\ (4-{[(3R,. 5S)-7-^PD-5-(2,3-v 5 ^ b *ci/7^— /V)-l-(3-t 
K o V-2, 2- v 5 y 5vV7°a fc!VV) y-1, 2, 3, 5-7" f 7 t Kb -4, M^X 
^-drf-^t^-S-r^lT-fe^/W^^y^^^ (0.82 g) »*^b"C#fc 0 

l H-NMR (CDC1 3 ) 8 : 0.65 (3H, s), 1.04 (3H, s), 3.20 (1H, d, J = 12. 0 
Hz), 3.31-(1H, dd, J= 3. 9 Hz, 17.1 Hz), 3.42 (1H, d, J = 15.0 Hz), 3.62 
(3H, s), 3.66 (1H, m), 3.81 (1H, m), 3.90 (3H, s), 4.46 (1H, d, J = 14.7 
Hz), 4.61 (1H, m), 4.71 (2H, s), 6.17 (1H, s), 6.63 (1H, m), 6. 94 (2H, d, 
J = 9.0 Hz) , 7.00 (1H, m), 7.17 (2H, m), 7.40 (2H, m), 7. 95 '(2H, d, J = 
9.0 Hz) 0 

mmm 8 6 

(4-{[(3R, 5S)-7-^nu-5-(2,3-v ? ^ hdr^7^=/U)-l-(3-fc yu*f-2,2-i? 
^ f-f^-fn \?;v)-2-Jr3cV-\, 2, 3, 5-r h y t Kn-4, t^-3- 
^ r-fe^/W 7 a. ~/w) IBS 




(D mmmnfc (2© -4- [4- (2-01 h * v-2-#-* ycc^w) ? * -4-^ 

y-2-^>-^^V>T^j!ife0ij71-(l) iP^^-C(4-{[(3R, 5S)-7-* o C-5- 
(2,3-vM h ^ VT7 m -1- (3- fc 2-v f y9VK7 p n tr/U)-2-^"^-y- 

1, 2, 3, 5-ff7t Kn-4, l-^<^X^f~tf 
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l H-NMR (CDCU 6: 0.65 (3H, s), 1.05 (3H, s), 1.25 (3H, t, J = 7. 2 Hz), 
3.14 (1H, m), 3.35 (1H, m), 3.43 (1H, d, J = 15.3 Hz), 3.65 (3H, s), 
3.65 (3H, m), 3.81 (1H, m), 3.90 (3H, s), 4.15 (2H, q, J = 7. 2 Hz), 4.49 
(1H, d, J = 15.3 Hz), 4.63 (1H, m), 6.20 (1H, s), 6.64 (1H, m), 6.99 (1H, 
m), 7.18 (2H, m), 7.40 (4H, m), 7.90 (2H, ra) 0 

(2) ^^!l86-(l)T*#bH7c:(4-{[(3R,5S)-7-^aP-5-(2,3 T v ? ^ f^>7i 
~/V)-l-(3-fc Kn ^V-2, 2-v^ =f)Vfn \f/U)-2-tty-l, 2, 3, 5-r h 9 1 K 
n-4, l-^^X^-^f-Hft°>-3--r/U']T-fe^}7^=^)^^^ (7.1 g) <D 
THF (50 ml) JV (100 ml) (D^^lC2N NaOH*^ (30 mi) 

■^n^ M^T2Npr H m^Lfc 0 fcj&m\z%rim*i)\iz-xmmz Lit** mm 

ZZkKXV, (4-{[(3R, 5S)-7-^un-5-(2,3-v J ^ Y^y7 ^=±;V)-\-{Z-\z 
Kp =¥v--2, ^/K7°a tVW-2-^-^r y-1, 2, 3, 5-T" h7t Fn-4, M>X 

^-drf-if t;°V-3-^/k]T-fe^}7^=/V)^ (4.8g) &#fc 0 

^-NMR (CDC1 3 ) 5 : 0.65 (3H, s), 1.04 (3H, s), 3.16 (1H, d, J = 11.7 
Hz), 3.34 (1H, dd, J = 4. 2 Hz, 17.4 Hz), 3.42 (1H, d, J = 14.1 Hz), 3.62 
(3H, s), 3.65-ClH, ra), 3.69 (2H, s), 3.81 (1H, m), 3.89 (3H, s), 4.47 
(1H, d, J = 14.1 Hz), 4.62 (1H, m), 6.18 (1H, s), 6.64 (1H, m), 6.99 (1H, 
m), 7.17 (2H, m), 7.45 (4H, m), 7.89 (2H, m) 0 

nmm 8 7 - , 

2-{[(3R,5S)-7-^PP-5-(2,3-v 5 ^ b =¥^^^/U)-l-(3-t K» drv-2, 2-vM 
^-jVZfvi hW)-2-^-^y-l, 2, 3, 5-^ h7tKD-4, l-^l^X^^^-Z— ( 
M * f-M -3-7 7 isXAs&UWL 
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4-[(3R, 5S)-l-(3-Ti? 2-v J /^/K7 P n tW)-7-^ n n-5-(2, 

Y^yy=c y-1, 2, 3, 5-r f 7 1: Ku-4, l-^<y X^f-if fc°y-3- 

(1.2 g) & h/U^y (5 ml) ^#?U DBU 
(0. 3 ml) ^dx.fc 0 $ b fz\ »T"e40%^ n n r "fe h T/lft KzM8*Jc (0. 4 

mi) ^MfdiM, mmzximmffiftLft. Rj&mzfc&tia*., b/^^xm 

fflLfco »e>tLfc#BMISr«ffT«i»Lfe„ #&*ufc»aE* h/^^ (20 ml) 
»c»#FU ttll^7 f^xy^/^yig^pits l00'C*C2l^ffiWPH L7c 0 
R^SrflMBUfc^ ^ y ^7 xmU L fc 0 #bti7cai£SrTHF (5 
ml) fcJ;t/V^/— (20 ml) ©M^Ml-^L, 2N NaOHTK^^ (5 ml) £ 

toz-xmmzxim&ffiftLtz. mj&mzmm*tox.xmm\z.Ltz^ wm^ 

^<H=lJ:«9, 2-{[(3R, 5S)-7-^ nn-5-(2,3-v ? ^ h^v-7^=/U)-i-(3-fc Kn 
dr^-2, 2-v^ f-As-fu \f}V)-2-^V-\, 2, 3, 5-r 1 b 9 t Kn-4, 

t-^ t'y-3-^/H ^ 7 y*/^yi (26 mg ) £#7t 0 

l H-NMR (CDCI3) 5 : 0.65 (3H, s), 1.06 (3H, s), 3.16 (1H, d, J = 11.7 
Hz), 3.40 (1H, d, J = 14.7 Hz), 3.57 (3H, m), 3.60 (3H, s), 3.87 (3H, N s), 
4.29 (1H, m), 4.50 (1H, d, J = 14.7 Hz), 6.17 (1H, s), 6.53 (1H, s), 
6.70 (1H, m), 6. 99 (1H, d, J = 8.4 Hz), 6.95 (1H, d, J = 9. 3 Hz), 7. 12 
(1H, t, J = 8. 1 Hz), 7.31 (3H, m)„ 
mMM 8 8 

3-(2-{[(3R, 5S)-7-^on-5-(2,3-v 5 ^ h*f'7*.~A')-l-<&-K 

f/^n tVv) y-1, 2, 3, 5-r f 7 t Kn-4,l^^W^y- 
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3-4 iV\ / TM -1, y-/u-4-"f )V) -f p \£Hr>m 




(1) HJfeMl9-(D«tll#^bT#^>ttfc(2E)-3-(2-{[(3R,5S)-l-(3-T-fe h*r 
2-v 5 * f/^D tVW) -7-^ P P -5- (2, 3-^ h ai ~/V-) -2-^# y- 

I, 2, 3, 5-fl^7tKn -4, l-^^X^lH? f^-3-f /V] ^ f-M -1, 

;V-\-4 fr)~t t> V./V&=zTfl' (0.47 g, 0.72 mmol) <D THF (5 ml) 'jMi^lff 
#ffl^iT't?10%Pd^» (47 mg) fctafcfcSU 7K*«r*AL;fco £IE.~e48l$DIK 
40°C "C12B#[MIil#Lfc 0 i?7^h&fflV^»»^feU WBSMBLfc.. 3BM* 
^y^7^7A^Pvh CMM^S : ^f-^- mH^/ls (73:27 - 
65 r35) ] UmmiT 5 n i (31 =fc 19 3- (2- { [ (3R, 5S) -1- (3-T * h *Ss-2 t 2-i?t f-fr 
•fu P P-5-(2, 3-v^ h^-yy^=^^)-2^^y-l, 2; 3,5~r h7 t 

K p -4, l-^fX^lH? k°^-3->f >= =7-M -1, 3-^T.y— /V-4"^ /^) ^P tf 
^-V^^/V (0.38 g, 0.58 mmol, 81%) bT#fc„ 

'H-NMR (CDCI3) 8 : 0.95 (3H, s), 1.03 (3H, s), 1.21 (3H, t, J = 7. 2 Hz), 
2.03 (3H, s), 2.67 (2H, t, J = 7. 5 Hz), 3.02 (2H, t, J = 7. 5 Hz), 3.45 
(1H, dd, J = 7.2, 15.0 Hz), 3.54 (1H, d, J = 14.4 Hz), 3.56 (1H, dd, J = 
5.7, 15.0 Hz), 3.62 (3H, s), 3.73 (1H, d, J = 11.1 Hz), 3.85 (1H, d, J = 

II. 1 Hz), 3.89 (3H, s), 4.11 (2H, q, J = 7. 2 Hz), 4.29 (1H, dd, J = 5. 7, 
7.2 Hz), 4,56 (1H, d, J = 14.4 Hz), 6.31 (1H, s), 6.60 (1H, d, J = 2. 4 
Hz), 6.82 (1H, s), 6.98 (1H, dd, J = 2.4,. 7.2 Hz), 7.10- 7.20 (2H, m), 
7.28 (1H, d, J = 8.4 Hz), 7.33 (1H, dd, J = 2. 4, 8.4Hz) 0 

(2) mmm 88- u) x»# hntcz- (2- { [ or, ss) -1- o-r -t h ^^-2, 2-v* f- 
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jV?u P n-5-(2, 3-^;* h ^rl/y ^7V)-2-^y-l, 2, 3, 5-7 h 7 

t Kp-4, 1-^^X^lH? )V\ 7-M-l, i/— /W4-^f/v) 7°p 
t°^-^^^ (0.35 g, 0.53 mmolK IN tR^T" M> (3.0 ml) 

*J J: tf* (10 ml) ©ft^&MTttllWntlB^Lfc. ^frSrlNitH 

(3.5 ml) -t?^4^bm> H*t^/i' (80 ml) ^PXTt,, 

#u mk*?'*i'VMz.xmmk^ wmmm-t 5 ~ t £ 9 3- (2- { [ (3r, 5s) - 

7-^ p P-5-(2, 3--^^ h3r->7^ — /I/)-l-(3-fc 2-v 5 / J-jV"fxi bf 

)V)-2-Hr^r 7-1, 2, 3, 5-t" h 9 1 Kp-4, l-^l/X^iHf * *f-M~ 

U-fTZ-^H^/pftyl (0.3 g, 0.51 mmol, 96%) %m&ftlf£M> 

'H-NMR (CDC1 3 ) 5 : 0.65 (3H, s), 1.05 (3H, s), 2.69- 2.80 (2H, m), 3.02 
(2H, t, J = 7.2 Hz), 3.16 (1H, d, J = 12.0 Hz), 3.41 (1H, d,. J = 14. 7 
Hz), 3.48 (1H, dd, J = 6. 6, 15.3 Hz), 3.59- 3.70 (2H, m), '3.62 (3H, s), 
3.90 (3H, s), 4.33 (1H„ t, J = 6.6 Hz), 4.47 (1H, d, J = 14.7 Hz), 6.21 
(1H, s), 6. 59 (1H, d, J= 2.7 Hz), 6.89 (1H, s), 7.00 (1H, dd, J = 2. 4, 
7.8 Hz), 7.10-7.22 (2H, ra), 7.38-8.01 (2H, m) 0 

mnM8 9: 

[2-{[(3R,5S)-7-7PP-5-(2,3-^ h ^7 zr. -1- (3- 1 Kp drV-2/2-^ 
7VU7°p tVl^)-2-^-=¥ y-l, 2, 3, 5-7" b 7 t Kp-4, l-^l'X^dMhtftri'-S-'f 
JV\ * f-M -4- (2-7 -1, 3-7^T 7* — A^Srj M 




.o- 
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'H-NMR (CDCI3) 5 '■ 0.64 (3H, s), 1.05 (3H, s), 2.81- 2.92 (4H, m), 3.17 
(1H, d, J = 11.4 Hz), 3.36 (1H, d, J = 14.4 Hz), 3.40- 3.70 (3H, m), 
3.46 (2H, s), 3.61 (1H, d, J = 11.7 Hz), 3.87 (3H, s), 4.34 (1H, t, J = 
6.9 Hz), 4.47 (1H, d, J = 14.4 Hz), 6.20 (1H, s), 6. 58 (1H, d, J = 2. 4 
Hz), 6.90- 7.06 (3H, m), 7.09- 7.38 (7H, m) 0 

mmm 90 

[2- { [ (3R, 5S) -7-^ n cr -5- (2, 3-i^ b^7x -\- (3- 1 K n %/-2, 2-$?p» 
^yl^d \?)V)-2-$-$rV-\, 2, 3, 5-r h7t Kn-4, 1-^*1/ Xtt^H fc°>--3— f 
* -4- (2-7 zr. =/Uzc^-/V) -1, z-tt-y-lf—J^-S-J /U] ffim 




l H-NMR (CDCI3) 6: 0.64 (3H, s), 1.04 (3H, s), 2.68 (2H, t, J = 7. 5 Hz), 
2.87 (2H, t, J = 7. 5 Hz), 3.16 (1H, d, J = 12.0 Hz), 3.20- 3.42 (3H, m), 
3.36 (2H, s), 3.61 (3H, s), 3.62 (1H, d, J = 12.0 Hz), 3.87 (3H, s), 
4.40-4.51 (2H, m), 6. 18 (1H, s), 6.59 (1H, d, J = 2. 1 Hz), 6.95 (1H, dd, 
J = 1.8, 8.1 Hz), 7.' 02- 7.29 (8H, ra), 7.37 (1H, dd, J = 2. 1, 8.4 Hz) D 

mmm 91 

l-{2-[(3R,5S)-7-^ nn-5-(2,3-^ h $ri/y ^~jv)-l-Ci-K Kn^y--2 ) 2-i? 
^ f-jv-fxi \?;v)-2-Jr3r y-i, 2, 3, 5-x fytKn-4, 1— ^X^iHft'V-s- 
4 ,V\ ^-f-jv) -1H- \fy /-/M-^/^yl? . 
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CI 




HO" 



OH 



L H-NMR (CDG1 3 )5: 0.64 (3H, s), 1.05 (3H, s), 2.29- 2.50 (2H, m), 3.15 
(1H, d, J = 12.3 Hz), 3.36 (1H, d, J = 13.8 Hz), 3.607 (1H, d, J = 12.3 
Hz), 3.61 (3H, s), 3.78 (1H, t, J = 7.5 Hz), 3.89 (3H, s), 4.25- 4.43 
(2H, m), 4.45 (1H, d, J = 13.8 Hz), 6.15 (1H, s), 6.61 (1H, d, J = 2. 4 
Hz), 7.00 (1H, dd, J = 2. 4, 7. 2 Hz), 7.15-7.26 (2H, m), 7. 28 (1H, d, J 
= 8.4 Hz), 7.34 (1H, dd, J = 2. 4, 8.4 Hz), 7.85 (1H, .s), 7.88 (1H, s) 0 

3-(l-{2-[(3R,5S)-7-^na-5-(2,3-v 5 ^ h 3^:7 i^^)-l-(3-t Ko^- 
2, 2-v^ =5->V-?u \?/V)-2-**y-l, 2, 3, 5-r YyM Kn-4, l-^VX^I^t 0 



»M50-C#btLfcl-{2-[(3R, 5S)-7-^ P P-5-(2, 3-v^ h a^~/V)-\- 
(3-t Kb dri^-2, 2-i?t ^-/U-fvi }f;V)-2-^y-\, 2, 3, 5-r h 7 t Kn-4, l-"< 
^y^VX^-^f-if fc°>--3— f M -1H- /W5-;*7/l^V^£r/BV^ 

xmmmss t mm\z Lxmm^^m^ntc 0 
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'H-NMR (CDC1 3 )3: 0.63 (3H, s), 1.04 (3H, s), 2. 20- 2. 43 (2H, m), 2.69 
(2H, t, J = 8.1 Hz), 2.87- 2.98 (2H, ra), 3.15 (1H, d, J = 12.3 Hz), 3.35 
(1H, d, J = 14.1 Hz), 3.605 (3H, s), 3.613 (1H, d, J = 12.3 Hz), 3.88 
(1H, t, J = 6.3 Hz), 3.89 (3H, s), 4.20- 4.30 (2H, m), 4.41 (1H, d, J = 
14.1 Hz), 5.97 (1H, d, J = 1. 8 Hz), 6.13 (1H, s), 6.61 (1H, d, J = 2. 1 
Hz), 6.99 (1H, dd, J = 2.1, 7.8 Hz), 7.17-7.40 (5H, m) 0 

3-(l-{2-[(3R,5S)-7-^ nn-5-(2,3-^ h 3ci/7 Ko^- 
2, 2-v ? ^^vK7°P tVl^)-2-^-dry-l, 2, 3, 5-r h 7 fc Fn-4, l-^^X^lHf 
^-3-4 M -1H- fc° ? y — /W4--Y ;V) -f p t°^- i^m. 



^-NMR (CDC1 3 ) 8 : 0.63 (3H, s), 1.04 (3H, s), 2.23- 2.40 (2H, ra), 2.50 
(2H, t, J = 7. 2 Hz), 2.71 (2H, t, J = 7. 2 Hz), 3.15 (1H, d, J = 11.7 Hz), 
3.35 (1H, d, J = 14.4 Hz), 3.607 (1H, d, J = 11.7 Hz), 3.61 (3H, s), 
3.72 (1H, t, J = 6.6 Hz), 3.90 (3H, s), 4.18- 4.37 (2H, ra), 4.42 (1H, d, 
J = 14.4 Hz), 6.14 '(1H, s), 6.61 (1H, d, J = 2.1 Hz), 6.96- 7.03 (1H, m), 
7.15- 7.30 (5H, m), 7.35 (1H, dd, J = 2. 1, 8.7 Hz) D 

mmm'94 

l-{2-[(3R, 5S)-l-(3-Ti? h^v--2, 2-v^ 9vU7°n a n-5-(2, 3-v 5 ^ 

bJrJ/7s-;V)-2-t^y-l,2,3 ) 5-f h7t Kn-4, l-^^X^^tf^-3- 
4 ,V\ -iH- \f 7 V— ;M-* s S&t 




OH 
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X H-NMR (CDCI3) 5 : 0.95 (3H, s), 1.02 (3H, s), 2.03 (3H, s), 2.30-2.50 
(2H, m), 3.52 (1H, d, J = 14.1 Hz), 3.62 (3H, s), 3.72 (1H, d, J = 10.8 
5 Hz), 3.77 (1H, dd, J = 5.4, 7.2 Hz), 3.86 (1H, d, J = 10.8 Hz), 3.90 (3H, 

s), 4.25- 4.43 (2H, m), 4.56 (1H, d, J = 14.1 Hz), 6.26 (1H, s), 6.64 
(1H, d, J = 2.7 Hz), 6.97- 7.05 (1H, m), 7. 17- 7. 25 (2H, aft,* 7. 26 (1H, d, 
J = 9.0 Hz), 7.33 (1H, dd, J = 2.7, 9.0 Hz), 7.86 (1H, s), 7.90 (1H, s). 

mnm 95 

10 3-(1-{2-[(3R,5S)-7-^pp-5-(2,3-v^ h *V7s=A-)-l-(3-t Ka^> 

2, 2-v 5 ^ ^jvzfu M)-2-#* y-1, 2, 3, 5-r- h 9 t Kn-4, t° 
y-3-^/l/]if;H-lH-t°7 > /'-/M-^;V')-3-tKP^^Ptft^ 




15 1 H-NMR (CDC1 3 ) 5 : 0.63 (3H, s), 1.04 (3H, s), 2.28- 2.40 (2H, m), 

2.63- 2.80 (2H, m), 3.15 (1H, d, J = 12.0 Hz), 3.35 (1H, d, J = 14.1 Hz), 
3.55- 3.62 (1H, m), 3.61 (3H, s), 3.76- 3.82 (1H, m), 3.90 (3H, s), 
4.19-4.44 (3H, m), 5.00- 5.09 (1H, m), 6.13 (1H, s), 6.62 (1H, d, J = 



f 
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2.1Hz), 6.98- 7.02 (1H, m), 7.19-7.22 (6H, ra)„ 
mteffl 9 6 

3-(l-{2-[(3R,5S)-7-^nn-5-(2,3->^ h *riS7 Kn^- 
2, 2-i?t ^si>y>u tW)-2-^-^y-l, 2, 3, 5-7" h y t Kn-4, l-^^X^iH? t° 
V-3--Y /v] j-^vp} -1H- \f y M -3-t Ko^^p t°> 



HHMR (CDC1 3 ) 8 '• 0.62 (3/2H, s), 0.63 (3/2H, s), 1.02 (3/2H, s), 1.03 
(3/2H, s), 2.20- 2.40 (1H, m), 2.21-2.43 (1H, m), 2.79- 3.03 (2H, m), 
10 3.148 (1/2H, d, J =12.0 Hz), 3.158 (1/2H, d, J = 12.0 Hz), 3.31 (1/2H, 

d, J = 14. 1 Hz), 3.35 (1/2H, d, J = 14.1 Hz), 3.50- 3.63 (1H, m), 3.59 
-(3/2H, s), 3.60 (3/2H, s), 3.88 (3H, s) , 3. 91- 4. 03 (1H, ra), 4.20-4.51 
(3H, m), 5.18-5.28 (1H, ra), 6.09 (1/2H, s), 6.11 (1/2H, s), 6. 139 (1/2H, 
s), 6.144 (1/sH, s), 6.61 (1H, d, J = 1.8 Hz), 6.96-7.01 (1H, m), 
15 7. 15- 7.40 (5H, m) 0 

(2E)-3-(l-{2-[(3R,5S)-7-^na-5-(2,3-v J ^ h *i^7*=^)-l-(3-t Ra^ 
i/-2, 2-v 5 ^ T-Sl'Zfu fcW) -2-^3^-1, 2, 3, 5-7" YyM Rn-4, l-^^X^iJ- 
H fc° -y-%-' f ;v\ zc*7-M -ih- t 9 y V — /W4-^ /v) T * y /i^ 




nasals t Lxmm^^m=. 
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'H-NMR (CDCI3) 6 : 0. 64 (3H, s), 1.05 (3H, s), 2. 29- 2. 49 (2H, m), 3.15 
(1H, d, J = 12.3 Hz), 3.36 (1H, d, J = 13.5 Hz), 3.61 (1H, d, J = 12.3 
Hz), 3.62 (3H, s), 3.80 (1H, dd, J = 5. 4, 7.2 Hz), 3.90 (3H, s), 
4.28- 4.40 (2H, m), 4.46 (1H, d, J = 13.5 Hz), 6.09 (1H, d, J = 15. 9 Hz), 
6.16 (1H, s), 6.62 (1H, d, J = 2.4 Hz), 7.03 (1H, dd, J = 2.1, 7.2 Hz), 
7.18- 7.24 (2H, m), 7.29 (1H, d, J = 8.4 Hz), 7.36 (1H, dd, J = 2.4, .8.4 
Hz), 7.55 (1H, s), 7.57 (1H, d, J = 15.9 Hz), 7.62 (1H, s) 0 
MMM 9 8 

4-(5-{[(3R,5S)-7-^nn-5-(2,3-v J ^ b ^ * y y (3- 1 2~\? 

t ^jv^n \?jv*/)-2-jr* y-i, 2, 3, 5-r>7t Kn^l^^^^f* 
3-^ /V) -1, 3, 4-^T 5?T V — /W2-^ tV\ -ff^Wt 




X H-NMR (CDCI3) 5 : 0.65 (3H, s), 1.05 (3H,' s), 2.15 (2H, quintet, J = 
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7.2 Hz), 2.49 (2H, t, J = 7. 2 Hz), 3.16 (2H, t, J = 7. 2 Hz), 3.10- 3.20 
(1H, m), 3.38 (1H, d, J = 13.8 Hz), 3.53 (1H, dd, J = 6.6, 15.3 Hz), 
3.58- 3.70 (2H, ra), 3.62 (3H, s), 4.39 (1H, t, J = 6. 6 Hz) , 4.45 (1H, d, 
J = 13.8 Hz), 6.20 (1H, s), 6.59 (1H, d, J = 2. 1 Hz), 6.99 (1H, dd, J = 
1.8, 8.1 Hz), 7.12 (1H, dd, J = 1. 8, 8.2 Hz), 7.19 (1H, t," J = 8.1 Hz), 
7.32 (1H, d, J = 8.4 Hz), 7.36 (1H, dd, J = 2. 1, 8.4 Hz) 0 
H»J9 9 ■ 

2- (2-{[(3R,5S)-7-^nP-5-(2,3-i^ h^v^7^=/V-)-l-(3-t 

3— f M ^ J-M -1, 3-^T y— /V-5-^ M -3-7 x. ^Vl^/u f^-V^ 




. (1) -»^il-e#e>tb/c (2-{ [ (3R, 5S) -7-? n n-5- (2;3-v^ * ls7 zc^/V)^ 
1- (3-t Kb * 5^-2, 2-v^ t?A-) -2-^-^r V-l, 2, 3, 5-7 1 )> 7 t Kp -4, 1- 

^^x^-^f-if t°>-3--r * fvw -l, 3-^-r y — /W5-- r m (7. 5 g> 

13.0 mmol) <D oi^/— (75 ml) M'M (0.1 ml) ^B^MjI^T 
T'24^F^jt#bfc 0 M^T^M, MJE^LT^^^/l- (400 ml) fcflPXs 

^^!)A«f, ^JE^LTWb^fca^^DMF (70 ml) «fi?$-fr7c 0 
^V'-Zl' (1.06 g, 15.7 mmol) *5 .fct^tert-^/l^^ a a 5^9 ^ 

(2.36 g, 15.7 mmol) StJIIjU 14I*|SHB# Lfc„ SJfci&K* (50 ml) «:Jn*.fc 

& N Sl-Sfcr.?vv (350 ml) U#8»JBSr7K*3J;O c fiafliASS7K"Cifei^U fiS 

h c&n«& : ^f-^- ahiic^ a : 1) ] ~Qmmi-z> ^t^a^o (2- 
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{[(3R, 5S)-l-(3-{[tert-^/V(v ? ^^V)i/y^]^-^v'}-2, 2r*?**-As?x* t° 
;l/)-7-^oo-5-(2,3-^^ h^^7i=/I/)-2-t^y-l, 2, 3, 5-f f 7 t Yv- 
4, l-^^X^ifi? tf i^-W/v] * 5vH-l, 3-fry>-;W5-r;u)^xf/i/ 
(7.97 g, 11.1 mmol, 85%) Utifc. 
5 'H-NMR (CDC1 3 ) 8 : 0.09 (3H, s), 0.11 (3H, s), 0.96 (3H, s"), 0.98 (9H, 

s), 1.10 (3H, s), 1.39 (3H, t, J = 6. 9 Hz), 3.29 (iH, d, J = 9. 9 Hz), 
3.34 (1H, d, J = 9.9 Hz), 3.55 (1H, dd, J = 7. 2, 15.0 Hz), 3.67 (1H, dd, 
J = 6.0, 15iOHz), 3.72 (3H, s), 3.78 (1H, d, J = 13.8 Hz), 3.89 (2H, s), 
3.99 (3H, s), 4.30 (2H, q, J = 6. 9 Hz), 4.43 (1H, dd, J = 6. 0, 7.2 Hz), 
10 4.50 (1H, d, J = 13. 8 Hz), 6.38 (1H, s), 6.65- 6.68 (1H, m), 7.07 (1H, ' 

dd, J = 2.4, 6.9 Hz), 7.20- 7.31 (2H, m), 7.36- 7.40 (2H, m), 7.52- 7.54 
(1H, m)o 

(2) mH&l 99- (1) T*#btLfc (2-{[(3R,5S)-l-(3-{[tert--7*^K-^^^ 
/l^)VU/l/]^iX}-2,2-v J ^^-/^n ^l/)-7-^Pn-5-(2,3-i?^ 
15 jV)-2-Or*:V-\, 2, 3, 5-T" h 7 t Kn-4, l-^^X^lH? t'^-3— f M ^ 5vV}- 

^S-f-TV—JV-b-J ;ls)^m^=?-;V (0.5 g, 0.70 mmol) COTHF (5 ml) 
&*#KSCT, -78TC-ejJ^^Atr^ hV ^f^y/U75 K (0.63 ml, 0.7 
• mmol) tjTftfe. IHlM-eiB#ram#^> ^/l^n§1? (0.08 ml, 0.7 
mmol) ^ITtt- 50 o C-C5^m#brt o «flW*fl2T (3 ml) 

20 Srin^ifc^ mk^f-/^ (60 ml) ^aWBSrflKft^a*"e?5fe^U J5S 

h mm&& ■. ^f-^- mm^^ (4:1- 73:27)3 -emmtzzkizx. t> 

2-(2-{[(3R, 5S)-l-(3-{[tert-^fvKv^ 5vU) ^y;>]^M-2, 2-^ ^VKT* 
P fcVU)-7-.^ n n-5-(2, 3-v 5 ^ h^v^7^=/W)-2-^y-l, 2, 3, 5-r h7t F 
25 n -4, MyXt^-t^ V-W M ? f-M "I, 3-^T y*— T /U) -3-7 * = 

;^Pt°tyiif;V (0. 33. g, 0.41 mmol, 59%) SrliS&Wl^i: UX#fc 0 

'H-NMR (CDC1 3 ) 6 : -0.11 (3H, s), -0.02 (3H, s), 0.85 (3H, s), 0.88 (9H, 
s), 1.00 (3H, s), 1.15 (3/2H, t, J = 6.9 Hz), 1.16 (3/2H, t, J = 6.9 Hz), 
3.05 (1/2H, dd, J = 4.8, 6.9 Hz), 3.10 (1/2H, dd, J = 4. 8, 6.9 Hz), 3.19 
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(1H, d, J = 9.6 Hz), 3.24 (1H, d, J = 9. 6 Hz), 3.32 (1/2H, dd, J = 3. 3, 
8.4 Hz), 3.37 (1/2H, dd, J = 3. 3, 8.4 Hz), 3.44 (1H, dd, J = 7. 5, 15.0 
Hz), 3.53 (1H, dd, J =5. 7, 15.0 Hz), 3.62 (3H, s), 3.68 (1H, d, J = 
14.1 Hz), 3.89 (3H, s), 4.02-4.16 (3H, m), 4.25- 4.34 (1H, m), 4.41 (1H, 
d, J = 14.1 Hz), 6.28 (1H, s), 6.57 (1H, s), 6.92- 7.00 (1H, m), 
7.08- 7.33 (9H, m), 7.37 (1H, s) 0 

(3) «#i|99-(2)T»#b^fc2-(2-{[(3R, 5S) -1- (3- { [tert-7.^/W v 5 ^ 
*/V MOr^lA-l, 2-v^^vl^n \f;V)-7-# n n-5-(2, 3-v^ \>$r%/7 
/l/)-2-t^y-l, 2, 3, 5-rf7t Kn-4, l-^^X^-dr1h^t p ^-3-^/V] * f-M- 
1, 3-f 7/^5-^^-3-7*^0 V^sWt^f-fr (0.33 g, 0.41 mmol') 
<DT±Y^h])/^ (5 ml) Wfc\Z.fcftT^7yfcft$&i?^/l'X---TA4%fc 
(0.16 ml, 1.22 mmol) ,*ITUfe. mM&X'l. 5f$H8Jf#^ * (2 ml) M X. 

xmm^* (60 mi) -e»ffiufc 0 mmm%m\im&vft£fr'&: mm-??* 

: 7- fH^^/V- (1 : 1 - 2:3)] "Olf £ <!: ^ £ >9 2- (2- 

{[(3R,5S)-7-^ nn-5-(2,3-v^ h ^v^7cc^/l-)-l-(3-t KP^f^^-^f 
/V7'P t°/^)-2-^-=3ry-l, 2, 3, 5-7 1 h 7 t Kn-4, l-^^X^iJ-ff t°7-3— f /U] 

^ fvM -1, 3-^-7 7— /W5-T ;v) -3-7 * ^/v/p \?Jr^m^<?-fr (o: 24 g, 

0.35 mmol, 85%) £ tX#fc 0 

l H-NMR (CDC1 3 ) 6: 0.65 (3H, s), 1.06 (3H, s), 1.16 (3H, t, J = 7. 2 
Hz), 3.00-3.21 (2H, m), 3.29- 3.50 (3H, m), 3.55 (1H, dd, J = 5. 1, 15.3 
Hz), 3.59- 3.70 (1H, m), 3.62 (3H, s), 3.89 (3H, s), 4.00-4.21 (4H, m), 
4.27- 4.39 (1H, m),'4.49 (1H, d, J = 14. 4 Hz), 6.20 (1H, s), 6.57 (1H, d, 
J = 1.5 Hz), 6.94- 7.01 (1H, m), 7.03- 7.35 (9H, m), 7.37 (1H, s) c 

(4) ^#!l99-(3)-e#bttfc2-(2-{[(3R,5S)-7-^PPi-5-(2,3-v > ^ 1^77 
-^)_l-(3- t KP *is-2, 2-v 5 ^ f/l^/P h°/U)-2-^ 7-1, 2, 3, 5-7 1 h =7 t 

K n -4, 1-^O-X^-drf--^ fc°7-3-^ 7^3 5vV} -1, 3-^7 7— A-5-^ /V) -3-7 * 
=;^n^yixf/l/ (0.2 g, 0.29 mmol) , IN zk^tfb^ Y V £A7k^*& (1 

mi) *3«t^^/-^ (5mi) <Dm&m*mm.x*mfflffi.wisfc 0 w mm (2.3 
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mi) ztoTtxmmm, mst^/^ (35 m mi) xm^t^ mmmzmQ'&M 
mm~? xm& L,xm&mtrz> ^ t <t 9 2- (2- 

{[(3R,5S)-7-^Pn-5-(2,3-^ h^iX7^c=i7U)-l-(3-t h*P ^^-2, 2-^ 
/l^P tV^-2-^-^y-l, 2, 3, 5-f h7t Fn-4, l^i/X^lH? f/V] 
;*^vW-l, 3-f7/- /W5-- f/l^-S-^jc^/l^/u (0. 19 g, 0. 29 ramol, 

quant.) ^M« B Wi: tt#fc„ 

'H-NMR (CDC1 3 ) 5 : 0.64 (3H, s), 1.04 (3/2H, s), 1.05 (3/2H, s), 3.06 
(1H, dd, J = 7.5, 13.8 Hz), 3.18 (1H, d, J = 12.0 Hz), 3.37 (1H, d, J = 
14.7 Hz), 3.30- 3.63 (3H, m), 3.61 (3H, s), 3.63 (1H, d, J = 12.0 Hz), 
3.87 (3/2H, s), 3.88 (3/2H, s), 4.05-4.17 (1H, m), 4.27- 4.37 (1H, m)', 
4.46 (1H, d, J ^ 14.7 Hz), 6.19 (1H, s), 6.55- 6.60 (1H, m), 6.92- 7.00 
(1H, m), 7.05- 7.41 (10H, m) 0 

mmm 1 o o. 

(2-{ [ (3R, 5S) -1- (3-T-fe h *c*S-2, 2-i?t *f-)V~?u fcW) -1-9 n n-5- (2, 3-i^ 
h^cis? 2,3,5-x h7t Kn-4, l-^^X^f-€k°i/-3- 



l H-NMR (CDC1 3 ) 5: 0.95 (3H, s), 1.02 (3H, s), 2.02 (3H, s), 
3.39- 3.62 (3H, m), 3.61 (3H, s), 3.73 (1H, d, J = 10.8 Hz), 3.82 (2H, 
s), 3.85 (1H, d, J = 10.8 Hz), 3.88 (3H, s), 4.33 (1H, t, J = 6. 9 Hz), 
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4.56 (1H, d, J = 13.8 Hz), 6.30 (1H, s), 6.59 (1H, d, J = 2. 4 Hz), 6.96 
(1H, dd, J = 3. 3, 6.6 Hz), 7.10-7.20 (2H, m), 7.26- 7.34 (2H, m), 7.47 
(1H, s) 0 

mmm 101. 

(2-{[(3R,5S)-7-^nn-5-(2,3-v 5 ^ h *ci/7 =z~M-l-(3-t: 5~>-2, 2-i? 
J. \?)V)-1-jf*V-\, 2, 3, 5-r h 7 fc Kn-4, l-^^y^yXttW 



X H-NMR (CDC1 3 ) 5 : 0.61 (3H, s), 0.87 (3H, s), 3.04- 3.30 (3H, m), 
3.40- 3.65 (7H, ra), 3.84 (3H, s), 4.23- 4.50 (2H, m), 6.13 (1H, s), 6.55 
(1H, s), 6.93 (1H, d, J = 8.1 Hz), 7.09- 7.38 (5H, m) 0 

mmm 102 

(2Z)-2-(2-{[(3R,5S)-7-^ nn-&-(2,3-^ Y^i/?^ -1- (3- 1 Kn^ix- 
2, =f-;v~7v. t°/U)-2-$-*ry-l, 2, 3, 5--r h?t Ko-4, l-^i/X^lMf fc° 
^-3-^ fvW -1, 3-f7/-^-5->f /w) -3-7 s =-;vt 9 V 




2 



Ca' 



.2+ 
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(1) 99" (1) -C# bfltc (2- { [ (3R, 5S) -1- (3- { [tert-^^ (i^ 

;v) /vl$r**/\-2, 2-v 5 ^ =f~;v-fxi u a -5- (2, 3-v^ f 

)V)-1-ir*rV-\, 2, 3, 5-T- h 7 t Ku-4, l-^^X^lj-if t° >--3-^ /k) ^ 

/W5-f;k)^xf/U (1.0 g, 1.39 mmol) <OTHF (10 ml) W$LK. 
5 ^*#B^Tn -78*t !>At^h^ f/Vv- iJ /WT $ K (L 33 ml, 1. 46 

mmol) «TLfc„ ^yXT/^t K (0.15 g, 1.39 

mmol) ^TbT-20 c C^?5B#P B 1»Ufc o ISfPi^bT^^ !7 AtR^ (5 ml) 

*lM7tftM, mk^jv (120 ml) -cttfiiU #mm%mu'kiMjkx*mfrU 

m-* y^ytJ* xt&%k £ u fc 0 # b Hfc^s & y # ^vu* 7 a ^ a 

10 mmmm:^^^- mm^^ (73:27- 62:38)) -emm-r^^t^i. 

V) 2- (2- { [ (3R, 5S) -1- (3- { [tert-^/V (^ J-;V) is V M -2, 2-*?* ^/V 

~fxi u n-5- (2, Y*c*s7 ;c~;V) -2-^"=¥ y-1, 2, 3, 5-r b7t 

K P -4, 1-^ >-X^-dr f"t? fcf >--3-^ /l/] * f-M -1, V. — /W5--r ^) -3- 1 K 

ndfi/-3-7x^;^o fty^f^ (0. 23 g, 0. 28 mmol, 20%) 

15 ■ ftiLT#f:„ 

'H-NMR (CDC1 3 ) 8 '■ -0.11 (3H, s), -0.02 (3H, s), 0.80- 1.35 (9H, m), 
0.87 (9H, s), 2.90- 3.28 (3H, m), 3.30- 3.74 (6H, ra), 3.88 (3H, s), 
4.00- 4.43(4H, m), 5.03- 5.12 (1/2H, m), 5.17 (1/2H, m), 6.25 (1/2H, s), 
6.27 (1/2H, s), 6.56 (1H, br), 6.90- 7.40 (11H, m) 0 

20 (2) |I^Ml02-(l)Tl#fenfc2-(2-{[(3R,5S)-l-(3-{[tert-^/V(^^ 

;v) S^JJ jV]*r*?*/\ -2, 2-*J? f-/uyn fcW)-7-^ pn-5-(2, 3-i>* h 5r*/y 
jv)-2-Jr*y-l, 2, 3, 5-x Yy t Kn-4, 1-^ >-X;*-3riH? t° 1/-3-4 )V\ J f-su} - 

l,3-f7^/W5-^)H-3-t Fa Jfi/-3-7x=;l/7'o ^ (0.22 g, 

0. 27 mmol) 69THF (5 ml) M^tK^T^ h V ^)VT % ^ (0. 06 ml, 0. 43 
25 mmol) *5<fctJM # S^jV-fc^ >\>>7 n ]} K (0.03 ml, 0. 43 mmol) %Mx.fe 0 RiS. 

&X~1.5\#ffiffift&y DBU (0.08 ml, 0. 53 mmol) Sr^TU2B#F^»Lfc 0 

^^7k (5 mi) ^mx.xmm^^ (eo mi) Tttwu mmm**&£x$mn 
&s&7kxm& : i&. m^y^v&x&mi'XmBEi^mvtco nh^ttmt^'y 

y # 7^P-7f C£0fl«% : — * 1h V- BISfeJ^A' (67:33 - 1:1)] 
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ZZkiZX V (2Z)-2-(2-{[(3R,5S)-l-(3-{[tert-^/Kv?^^/W)^ 
V ;V\***/)-2, J-jVfu K°/U)-7-? n n-5-(2, 3-*J* h *i/y x.~A')- 

2-$-*yi, 2, 3, 5-t- h 7 1 Fo-4, l-^^X^lHf ^/>}-l, 3- 

fjy^H-'f/l'J-S^x^l'T^ TJ/l^zc^/V (0.09 g, 0.12 mmol, 44%) 

l H-NMR (CDC1 3 ) 5 : - 0.10 (3H, s), - 0.01 (3H, s), 0.85 (3H, s), 0.88 
(9H, s), LOO (3H, s), 1.33 (3H, t, J = 7. 2 Hz), 3.20 (1H, . d, J = 9. 9 
Hz), 3.24 (1H, d, J = 9. 9 Hz), 3.50- 3.59 (2H, ra), 3.62 (3H, s), 3.69 
(1H, d, J = 13.8 Hz), 3.88 (3H, s), 4.20- 4.35 (3H, m), 4.42 (1H, d, J = 
13.8 Hz), 6.29 (1H, s), 6.57 (1H, s), 6.95 (1H, dd, J = 2. 4, 7. 5 Hz), 
6.99-7.11 (2H, m), 7.14-7.37 (4H, m), 7.44 (1H, s), 7.93 (1H, s) 0 

(3) 1^011102- (2) T?# bfttc (2Z) -2- (2- {[ (3R, 5S) -l-(3-.{ [tert-^/Ki? 
* v- 1) M v-} -2, 2-*J* \f;V) u u -5- (2, 3-vM I> ^7 

^ ^/u) -2-Jr* y 1, 2, 3, 5-fb7tKn -4, l-^ vX^lHf t° V-3-T ;v\ * ' 
/v} -1, 3-f 7 ^ ^;W5-f -3-7 x =;i/7 ^ U /^xf ;v (0.09 g, 0. 12 
mmol) OTirb— (5 ml) WM^^T^y yit^^m^^^-—^ 
(22 Ml, 0.18 mmol) &?iTL7fc 0 HM?T"1. 5Njf B 1Jf #1^ 7k (2 ml) 
^D^T^J:^ (60 ml) T'ffitfJ Ufc 0 ^SS £^fe^^#^, « 

•7^^7^«t-cijijiiLfc 0 nibtitz-mm*^* ; -/is o mi) ^ 

IN Tk^fc^y !?A7Mg$t (0.6 ml) ^P^ N MT'5B#M^Urto 
IN M (1 ml) ^PitiStttt, gj^^vk (35 ml) X'ttWtfc 0 fii^r 

(2Z)-2-(2-{[(3R,5S) 1 7-^ Pd-5-(2,3-v 5 ^ h=3rv^7^c=./W)-l-(3-t Kn^v'- 
2, 2-v^ ^-As-fxi \f/U)-2-^y-l, 2, 3, 5-r h 7 t K»-4, 
y-3-f;U]^f;H-l,3-^7^-5-^/V)-3-7x=/l/T^y^ (0.07 g, 
0.11 mmol, 85%) fc^fe#5fo!M4»5fc i LT#;fc 0 

1 H-NMR (CDC1 3 ) S : 0.65 (3H, s), 1.06 (3H, s), 3.18 (1H, d, J = 12.0 
Hz), 3.39 (1H, d, J = 14.4 Hz), 3.53- 3.69 (3H, m), 3.61 (3H, s), 3.87 
(3H, s), 4.37 (1H, dd, J = 5.7, 7.2 Hz), 4.49 (1H, d, J = 14.4 Hz), 6.21 
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(1H, s), 6.58 (1H, d, J= 1.8 Hz), 6.90- 7.00 (1H, m), 7.02-7.10 (2H, 
m), 7.17-7.40 (7H, m), 7.51 (1H, s), 8.06 (1H, s) 0 
»^J10 3 

(2R)-(2-{[(3R, 5S) T 7-y nn-5-(2,3-vM h^riX^^^/^-l-O-t RndrV- 
2, 2-v^ \?>v)-2-Hr*ry-\, 2, 3, 5-r b y t Kn-4, l-^X^driM-f fc° 

>--3-^ /v] ^vi"} -1, 3-^T y*— /u-5-y( ?v) (fc Kn ^ V) Bftg 



'H-NMR (CDC1 3 ) 6 : 0.64 (3H, s), 1.03 (3H, s), 3.20 (1H, d, J = 12.3 
Hz), 3.38 (1H, d, J = 14.1 Hz), 3.48 (1H, dd, J = 6. 6, 15.3 Hz), 
3.53- 3.67 (2H, m), 3. 60 (3H, s), 3.88 (3H, s), 4. 30- 4.40 (1H, m), 4.44 
(1H, d, J = 14. 1 Hz),. 5:33 (1H,- s), 6.18 (l.H, s), 6.59 (1H, d, J = 1.8 
Hz), 6.97 (1H, dd, J= 1.8, 7.8 Hz), 7.09-7.21 (2H, m), 7.26- 7.40 (2H, 
m),' 7.66 (1H, s) 0 • 
HJfe^tJ 10 4 

3-(2-{[(3R,5S)-7-y nn-5-(2,3-i * ^~;V)-\-{Z-M Kn^i/-2,2- 

fvi^n M°;v)-i-Jr* y-i, 2, 3, 5-x b 7 1 Ku-4, l-^vX^lHf 
3->T M * =f-M -1, 3-^-T y*— /U-4--T >V) -3-^ 5vK7^ ^ 
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1 h-MR (CDCI3) 5 : 0.65 (3H, s), 1.05 (3H, s), 1.39 (3H, s), 1.41 (3H, 
s), 2.71 (2H, s), 3.10-3.21 (1H, brs), 3.43 (1H, d, J = 14.4 Hz), 3.51 
(1H, dd, J = 6.3, 15.6 Hz), 3.59- 3.71 (2H, m), 3.62 (3H, s), 3.89 (3H, 
s), 4.32 (1H, t, J = 6. 3 Hz), 4.46 (1H, d, J = 14.4 Hz), 6. .21 (1H, s), 
6.60 (1H, d, J = 1.8 Hz), 6.92 (1H, s), 6.99 (1H, dd, J = 2.7, 7.5 Hz), 
7.10-7.20 (2H, m), 7.35- 7.45 (2H, m) 0 

mmm 105 

(2-{2-[(3R,5S)-7-^nn-5-(2,3-i^ h^v-^^=/H)-l-(3-t Kndri/-2,2- 
i?t ^-/K/n fc°/v)-2-^-^r y*-l, 2, 3, 5-x f7tKn-4, l^^X^f-ife^- 
3--f jV\^^M -l, 3-^T y— ;v) g|$fc 




(1) Sm#ffl^Tx H»!l50-(l)-C#b^fc(3R,5S)-l-(3-Ti-h=3riX-2,2- 
J-zVZfu t°/U)-7-^ a n-5-(2, 3-^ h*^? ^—M-l, 2, 3, 5-7- h y t K 
n-2-^-^y-4, l-^^X^dMHffc'V-S-ai^/-- ;V (1. 0 g, 1. 98 mmol) „ T 
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-trhJ/v-T/fc KU^ (0.23 ml, 2.57 raraol) IS &Xfi h As*-:/ (20 ml) <^$t 
^n-MJ^/V^^^^V (0.74 ml, 2. 96 mmolh *5«fct)«l, 1* -TV^lJAsiR 
^/UW^Vi?^ (0.75g, 2.96 raraol) SrJP^L, gfi-CSlWjfctt Lfc 0 
>- (10 ml) &ita;tT30#JJ|#& % **84&*r£*Lfc. 6««r«EE«liU"C#b 

(7:3-3:2)] -e^-T 5 n £ fc «k «? 3- [ (3R, 5S) -3-(2-v-T / ~ 

5-(2,3-£M ^S^as^-a-J^y-^a-^fc Kta-4, l^i/X^iM?^- 
l(5H)-^/^]-2, 2-v ? ^^7°C2tVV Ti?* — h (0.75 g, 1.46 ramol, 74 %) £r 

10 'H-NMR (CDCI3) 5: 0.94 (3H, s), 2.03 (3H, s), 2.00- 2.35 (2H, m), 

2.57 (2H, t, J = 7.5 Hz), 3.53 (1H, d, J = 14.4 Hz), 3.62 (3H, s), 3.72 
(1H, d, J = 11.1 Hz), 3.86 (1H, d, J = 11.1 Hz), 3.90 (3H, s), 3.99 (1H, 
dd, J = 4. 8, 7.5 Hz), 4.57 (1H, d, J = 14.4 Hz), 6.27 (lH,'s), 6.66 (1H, 
d, J = 2. 1 Hz), 7.00 (1H, dd, J = 3. 0, 7.2 Hz), 7. 16-. 7.25 (2H, m), 7.30 

15 (1H, d, J = 8. 7 Hz), 7.36 (1H, dd, J = 2.1, 8.7 Hz)„ 

(2) 2li£Ml05- (1) T-# t>tl1t3- [ (3R, 5S) -1-9 u n -3- (2->T J -6- 

(2,3-i?.* ^/v)-2-ir^-y-2,Z--J\i Kp-4, l-^vX^iHff^- 

l(GH)-^/U]-2,2^^/^n^/U T±?~ h (0.5 g, 0.97 ramol) *3itMN " • 
(2.5 Bl)OjS»fcW5 >^0, 0' -v^^ (0.20 ml, 1.17 ramol) & 

20 m*.s mmreie&mtmvtco tk (5 mi) ^m^xmm^^mmu fimm 

*Lfc3R«Efc S' y # yA^nvh [MUM : — 3^ SMfc^T'A' 
(3:2-1:1)) -CltJH-f Siiia^ 3- [ (3R, 5S) -3- (3-7 5/ -3-^-^-^r V 
fc°/V)-7-^nn-5-(2,3-v>y ^=/W)-2-^y-2, 3-v?t Kp4, 1— 

25 X^IH? t'>--l (5H) —T /W]-2, 2-^y ^/W^P If /V T "fe ^ - h (0. 38 g, 0. 69 

mraol, 71%) ZmnGMMit L-Otfco 

'H-NMR (CDC1 3 ) 8: 0.95 (3H, s), 1.01 (3H, s), 2.03 (3H, s), 
2.20- 2.34 (2H, m), 2.71-2.94 (2H, m), 3.52 (1H, d, J = 14.1 Hz), 3.62 
(3H, s), 3.72 (1H, d, J = 11. 1 Hz), 3.88 (1H, d, J = 11.1 Hz), 3.90 (3H, 
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s), 3.96 (1H, t, J = 6.3 Hz), 4.56 (1H, d, J = 14.1 Hz), 6.26 (1H, s),. 
6.64 (1H, d, J = 2.4 Hz), 6.95- 7.04 (1H, m), 7.15- 7.24 (2H, m), 7.29 
(1H, d, J = 9. 0 Hz), 7.35 (1H, dd, J = 2. 4, 9.0 Hz), 7.30- 7.40 (1H, m), 
7.48 (1H, br)„ 

(3) mtt&MlOS- (2) T*# bfttcZ- [ (3R, 5S) -3- (3-T 5 / -3-5^df M/nf 
;U) n n -5- (2, 3-^p< f *c^7 ^ ~M -2-**c y-2, 3-*J t K P 4, l-^X 

^drf-^t , ^-i(5H)--r^]-2,2-^^/v^ , pbr/w r±^—h^m^xmMmie 

^-NMR (CDC1 3 ) 5 : 0.64 (3H, s), 1.04 (3H, s), 2. 18- 2. 42 (2H, m), 
2.95- 3.20 (3H, ra), 3.37 (1H, d, J = 14.4 Hz), 3.57- 3.70 (1H, in), 3.61 
(3H, s), 3.74 (2H, s), 3.82- 3.99 (1H, ra), 3.89 (3H, s), 4.46 (1H, d, J 
= 14.4 Hz), 6.15 (1H, s), 6.59 (1H, s), 6.92- 7.02 (1H, m), 7.13-7.23 
(2H, m), 7.25- 7; 40 (3H, m)„ 
mMM 10 6. 

3-(2-{2-[(3R,5S)-7-^PU-5-(2,3->^ h *=/^-l-.(3-fc KodfV- 

2, 2-v 5 ;* fvl^P \?.;V)-2.-**y-\, 2, 3, 5-T b 7 t- Kp -4, l—^X^f-t? fc° 




^JiMl05 i: IH#^ LT*Jgfc<a^&#fc 0 

'H-NMR (CDC1 3 )6: 0.64 (3H, s), 1.04 (3H, s), 2.17-2. 41 (2H, m), 2.62 
(2H, t, J = 7. 2 Hz), 2.95- 3.21 (5H, m), 3.36 (1H, d, J = 14.4 Hz), 
3.607 (3H, s), 3.612 (1H, d, J = 11. 7 Hz), 3.88 (3H, s), 3.84- 3.94 (1H,. 
m), 4.44 (1H, d, J = 14.4 Hz), 6.14 (1H, s), 6.60 (1H, d, J = 1.8 Hz), 
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6.98 (1H, dd, J = 2.4, 6.9 Hz), 7.13- 7.22 (2H, m), 7,26 - 7.40 (3H, m) 0 
10 7 

2-{2-[(3R,5S)-7-:?pp-5-(2,3-v^ t^^oi^/l^-l-O-fc 

J f-jUZfu \f/U)-2-tty-l, 2, 3, 5-fh7t h'n-4, l-^^X^iM? t°^-3- 



I£i£$ll05 11^3: U-C^M^^^r^fc 0 

'H-NMR (CDC1 3 ) 6 : 0. 64 (3H, s) , 1. 06 (3H, s) , 2. 20- 2. 50 (2H, m) , . 
3.08- 3.32 (2H, m), 3.17 (1H, d, J = 11.4 Hz), 3.37 (1H, d, J = 14.4 Hz), 
3.62 (3H, s), 3.63 (1H, d, J = 11.4 Hz), 3.89 (3H, s),-3.95 (1H, dd, J = 
5.1, 7. 5 Hz), 4.48 (1H, d, J = 14.4 Hz), 6.16 (1H, s), 6.61 (1H, d, J = 
2.1 Hz), 6.99 (1H, dd, J = 3. 0, 6.6 Hz), 7.13- 7.23 (2H, m), 7.29 (1H, d, 
J = 8.7 Hz), 7.35 (1H, dd, J- =2.1, 8-7 Hz), 8.27 (1H, s)„ 
10 8 

2-{2-[(3R,5S)-7-^nP-5-(2,3-^ h^^7^^/U)-l-(3-t K P *iS-2, 2- V 5 
/ 5vK7°p \fjV) y-1, 2, 3, 5-rh7t Kp-4, l-^^X^tH? t°^-3- 
4 ;V~]^M-\, 3-f7/ t -/M-*/l'^^ 




HO" 
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l H-NMR (CDCI3) 5 : 0.64 (3H, s), 1.05 (3H, s) , 2. 22- 2. 50 (2H, m), 
3.06- 3.38 (2H, m), 3.17 (1H, d, J = 11.4 Hz), 3.37 (1H, d, J = 14.1 Hz), 
3.61 (3H, s), 3.62 (1H, d, J = 11.4 Hz), 3.89 (3H, s), 3. 95 (1H, dd, J = 
5.4, 7.5 Hz), 4.46 (1H, d, J = 14.1 Hz), 6.15 (1H, s), 6.60 (1H, d, J = 
2.1Hz), 6. 99 (lH, dd, J = 2. 4, 7. 5 Hz), 7. 10- 7. 23 . (2H, m),' 7. 31 (1H, d, 
J = 8.4 Hz), 7.36 (1H, dd, J = 2. 1, 8.4 Hz), 8.10 (1H, s)„ 
MMM 10 9 

(2-{2-[(3R,5S)-7-^ an-5-(2,3-^ h^-^ais/HM-O-fc Kn^-2,2- 
i?* f-fls-fxi t°/ls)-2-$-*c y-1, 2, 3, 5-x h7t Kn-4, l-^^X^iHft: 0 ^- 

-1, 3-f-r m mm 




'H-NMR (CDCI3) 5 : 0.64 (3H, s), 1.05 (3H, s), 2.18- 2.45 (2H, ra), 
3.03- 3.30 (3H, m), 3.38 (1H, d, J = 14.4 Hz), 3.617 (3H, s), 3.618 (1H, 
d, J = 11.7 Hz), 3.77 (2H, d, J = 1. 2 Hz), 3.89 (3H, s), 3.93 (1H, dd, J 
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= 5.4, 7.5 Hz), 4.47 (1H, d, J = 14.4 Hz), 6.16 (1H, s), 6.61 (1H, d, J 
= 2.1 Hz), 6.95 (1H, t, J = 1. 2 Hz), 6.95- 7.01 (1H, m), 7.16- 7.23 (2H, 
m), 7.31 (1H, d, J = 8.4 Hz), 7.36 (1H, dd, J = 2. 1, 8.4 Hz) 0 

mmm no 

2-{2-[(3R, 5S)-l-(3-T-fe h *ri/-2, J-JV^u K°/u)-7-f P a -5- (2, 3-v 5 ^ 
b *i/7 ^~;V)-2-i!r*y-l, 2, 3, 5-7h7t Kn-4, 



l H-NMR (CD 3 OD) 5 : 0.98 (3H, s), 0.99 (3H, s), 1.98 (3H, s), 1.90-2.23 
(2H, m), 2.90- 3. 20 (2H, m), 3.58 (3H, s), 3.60- 3. 92 (3H, m), 3.87 (3H, 
s), 4.45 (1H, d, J = 14.1 Hz), 4.75- 4.90 (1H, m), 6.20 (1H, s), 6.51 
(1H, d, J = 2. 1 Hz), 6.99-7.21 (3H, m), 7.35- 7.45 (1H, m), 7.54 (1H, d, 
J = 9.0 Hz), 7.90 (1H, s)„ 

mmm in 

3-(2-{2-[(3R,5S)-7-^an-5-(2,3-^^ h *i/7 a^/l^)-l-(3-t \tn**S2-i? 
t f-fr-fvL V;V)-2-jr*y-\, 2, 3, 5-T hv t Kn-4, 1— O'X^df-IH? £V-3- 
4 /P-4--Y/^)-3-fc Fadf-^p tr^^s* 
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l H-NMR (CDCI3) 8 ' 0.64 (3H, s), 1.05 (3H, s), 2.18-2.42 (2H, m), 
2.73- 2.82 (1H, ra), 2.82- 2.96 (2H, m), 3.00- 3.22 (2H, m), 3.15 (1H, d, 
J = 12.0 Hz), 3.37 (1H, d, J = 13.8 Hz), 3.61 (3H, s), 3.62 (1H, d, J = 
12.0 Hz), 3.89 (3H, s), 3.90-4.01 (1H, m), 4.47 (1H, d, J =13.8 Hz), 
5.10-5.17 (1H, m), 6.15 (1H, s), 6.60 (1H, d, J = 2.1 Hz) 6. 95- 7. 01 
(1H, ra), 7.07 (1H, s), 7.15-7.21 (2H, ra), 7.31 (1H, d, J.= 8.7Hz), 
7.36 (1H, dd, J = 2. 1, 8.7 Hz) 0 

mi&m 112 

(2E)-3-(2-{2-[(3R,5S)-7-^ P n-5-(2, 3-v 5 ^ h ^rv-^^^/V)-l-(3-t Kndf 
2-v>p< ^/Uzfu tf/V)-^-^^ y-1, 2, 3, 5-r h7t Kcr-4, l-^^X^f- 
i? fc* >-3-^ )V\ zc?M -1, 3-^T y— /W4— T /I/) T ? ]) j^m 




'H-NMR (CDCI3) 8 : 0. 65 (3H, s), 1.06 (3H, s), 2.20- 2.43 (2H, m), 
3.05- 3.24 (3H, m), 3.38 (1H, d, J = 14.4 Hz), 3.62 (3H, s), 3.60-3.69 
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(1H, m), 4.05 (1H, dd, J = 5. 7, 7.2 Hz), 4.47 (1H, d, J = 14. 4 Hz), 6.16 
(1H, s), 6.59 (1H, d, J = 15.3 Hz), 6.60 (1H, d, J = 2. 4 Hz), 6.98 (1H, 
dd, J = 2. 7, 6.6 Hz), 7.14-7.29 (3H, m), 7.32 (1H, d, J = 8.7 Hz), 7.37 
(1H, dd, J = 2.4, 8.4 Hz), 7.58 (1H, d, J = 15.3 Hz)„ 
mmW 113 

3-(2-{2-[(3R,5S)-7-^nn-5-(2,3-v ? ^ b *ci/7 a^=-/U)-l-(3-K Kn^- 
2, 2-*J* f/V^C \f /ls)-2-tty-l, 2, 3, 5-fF7k Kn.-4, l-^X^lHf t 9 



'H-NMR (CDC1 3 ) 6 : 0.64 (3H, s), 1.05 (3H, s), 2.20- 2.42 (2H, m), 
2. 60- 2. 75 (2H, m), 2. 90- 3:25 (3H, m), 3:38 (1H, d, J = 14.7 Hz), 3.619 
(3H, s), 3.624 (1H, d, J = 11.7 Hz), 3.89 (3H, s), 3.96 (1H, dd, J = 5. 4, 
6.9 Hz), 4.48 (1H, d, J = 14.7 Hz), 6.16 (1H, s), 6.61 (1H, d, J = 1.8 
Hz), 6.80 (1H, s), 6. 96- 7. 03 (1H, m), 7.17-7.23 (2H, m), 7.27-7.40 
(2H, m)o 
mMM 114 

3-(2-{2-[(3R,5S)-7-^on-5-(2,3--^ h **y7 ^=/V)-l-(3-fc Kp3^- 
2, 5vK7°n K°JU)-2-#*y-l,2, 3, 5-X h 7 t Kn-4, l-^^X^IHf t? 

v-3— ov\^m-i, 3-fry-;M-^^)-3-^ =f->v~?$ >m 
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CI- 




HO' 



'H-NMR (CDCI3) 6 : 0.65 (3H, s), 1.06 (3H, s), 1.38 (3H, s), 1.39 (3H, 
s), 2.20- 2.42 (2H, m), 2.67 (1H, d,^ J = 15.0 Hz), 3.10- 3.35 (3H, m), " 
3.41 (1H, d, J = 14.7 Hz), 3.62 (3H, s), 3.63 (1H, d, J = 11.7 Hz), 3.90 
(3H, s), 3.96 (1H, t, J = 5.7Hz), 4.48 (1H, d, J = 14.7 Hz), 6.16 (1H, 
s), 6.61 (1H, s), 6.90 (1H, s), 7.00 (1H, dd, J = 2. 1, 7. 8' Hz), 
7. 14- 7. 22 (2H, ra), 7. 30- 7. 40 (2H, m)„ 
115 

(2-{[(3R,5S)-7-^ n n-5-(2,3-^p< Y^S7 a^~;V)-\-&-\i 
=5-)V-?u fcVk)-2-^y-l, 2, 3, 5-7" h 7 t KP-4, 1-^^-X^-^f-if t°>--3- 

>T )V\ r-tTM -1, 3-^T V*-)y-±-4 M 



(1) HWI50- (1) X*nbfttc (3R, 5S) -1- (3-T-k b *^-2, 2-V t TVl^a fc° 
^)-7-^on-5-(2,3-^ h*i/7^~sV)-l, 2, 3, 5-7" f7t Kn^-^y- 
4, l-^^X^-^i^-^tf^-S-^^/— >V (3.66 g, 7.23 mmol) O^OP^^ 
(70 ml) Wmz.ZWkMMVy (5.76g, 36.2 mmol) <DDMS0 (18 ml) W- 
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?£&*TLfc„ m&Vl. 5B$mffift&, (15 ml) &1mZ_ft 0 -^cn^y 

(150 mi) xmmm, wine &5% mwam* v v**&m. mamm^m-r h v 

/V (2:1)) ^W^SritcJ;i9 2-7 B P^V-/W^^^V-C^^i5fc#-r5r 
£ «fc V 3- [ (3R, 5S) -7-? P n -5- (2, 3-v^ h ^>7i =^)-2-^"^y-3- (2-^" 
dryoi^)-2,3-v ? t Ka-4, l-^^X^lHf h°>-l(5HW^]-2, 2-vM f-fr 
7°ntVV T±fi— h (2.39 g, 4.74 mmol, 66 %) SrSfefgjli: Ltifc, 

'H-NMR (CDC1 3 ) 5 '• 0;95 (3H, s), 1.02 (3H, s), 2.03 (3H, s), .2.86 (1H, 
ddd, J = 1.2, 5.4, 17.7 Hz), 3.09 (1H, ddd, J = 1. 2, 6.9, 17.7 Hz), 3.55 
(1H, d, J = 14.4 Hz), 3.62 (3H, s), 3.73 (1H, d, J = 11.1 Hz), 3.86 (1H, 
d, J = 11.1 Hz), 3.89 (3H, s), 4.42 (1H, dd, J = 5. 4, 6.9 Hz), 4.56 (1H, 
d, J = 14.1 Hz), 6.28 (1H, s), 6.66 (1H, d, J = 1. 8 .Hz), 6. 06- 7.01 (1H, 
m), 7.15- 7.23 (2H, m), 7.28- 7.40 (2H, m), 9.81 (1H, br) D 

(2) tert-zf 1 ?-/^* 'f-zUis })/U%/T~ K (0.59 g, 4. 17 mmol) N ^7yft 
(44 rag, 0. 68 mmol) *5 =7 !?^-6-^— FA* (0. 42 g, 1.59 

mmol)- (Di??**.** (25 ml) «^*#ISMT^ H»J115-(l) X^bfttz. 
3-[(3R, 5S)-7-^nn-5-(2, 3-v 5 ^ i=;V)-2-t=>ry-3-(2-*^yxf 
;V)-2, 3-^fc Kn-4, l-^i/X^lH? £V-1 (5HW /V] -2, 2-v^ 
T^^—h (2.0 g, 3.97 mmol) CD^ezn^^ (25 ml) Wtifc%ffiTLfr 0 

mmmm mm^FA^ (41 : 9- 3: d ] x*mm-z> riiaus- 

[ (3R, 5S) -3- (2- { [tert-^/V (i?* Is V M tt^} -2-i/T J ^FM-l-t 
an-5-(2,3-v J ^ h^^7^=^)-2-^-^y-2,3-^t Kp~4, l^J'X^lH? 
t°V-l (5H)--</^]-2, 2-v?^ Wo,^ Ti?^ ~ K (1. 96 g, 3. 04 mmol, 
77 %) Sr&^Si:L-C#fc 0 

'H-NMR (CDC1 3 ) 5 : 0.04 (3H. s), 0.14 (3/2H, s), 0.15 (3/2H, s), 0.68 
(9/2H, s), 0.79 (9/2H, s), 0.95 (3/2H, s), 0.96 (3/2H, s), 2.03 (3H, s), 
2.18- 2.45 (2H, m), 3.52 (1H, d, J = 14.1 Hz), 3.62 (3H, s), 3.73 (1/2H, 
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d, J = 11.1 Hz), 3.74 (1/2H, d, J = 11.1 Hz), 3.98- 4.16 (1H, m), 4.55 
(1/2H, d, J = 14.1 Hz), 4.56 (1/2H, d, J = 14.1 Hz), 4.61- 4.76 (1H, ra), 
6.26 (1H, s), 6.99 (1/2H, d, J = 2. 7 Hz), 7.01 (1/2H, d, J = 2. 7 Hz), 
6.95- 7.02 (1H, tn), 7.10-7.39 (4H, m)„ 

(3) MMMl 15- (2) T?# b fltcZ- [ (3R, 5S) -3- (2- { [tert-^/U (5?y f-Ad is 

v jv\ v-} -2-5/7 y -i-t n u -5- (2, 3-5? b^y^ ~;v) -2-** 

y-2, 3-5?fc KP-4, l-^O'X^drlHf fc°>-l (5HW/VJ-2, 2-v 5 ^ ^/K7°n \fjV 
7±*—h (0.5 g, 0.78 mmol) <D^ V Xp \?>VTjV^i— ;V (10 ml) WlfcX-V 
y^.^/U^^-V'^m (0.39 g, 1.55 mmol) *1M7L, 60t:T*14Rf [?0Jf # L/c 0 

m : ^ f - ^" gH^fvW (41:9-3:1)] 5 - t \Z £ <9 3- [ (3R, 5S) -3- 

(3-7 5 /-2-{[tert-X5vK5?y ?y>) U )V\ir^y\-Z-^^J y°v tVi^)-7- 
y a n-5-(2, 3-5^ b ^^7^/ ~/k)-2-;^y-2, 3-5*fc Kn-Vl-'OX;^ 
iHf £V-1 (5H)--f/k] -2,2-5^ ^v^Xn KVP T±?—b (0.48 g, 0.71 mmol, 
91 %) £ 6 £ L T #fc 0 

l H-NMR (CDC1 3 ) 5 : -0.06 (3/2H. s), -0.02 (3/2H, s), 0.03 (3/2H, s), 
0.04 (3/2H, s), 0.76 (9/2H, s), 0.81 (9/2H, s), 0.94 (3/2H, s), 0.95 
(3/2H, s), 1.03 (3H, s), 2: 03 (3H, s), 2.01-2. 20 (1H, m), 2.39- 2.60 " 
(1H, m), 3.51 (1/2H, d, J = 14.1 Hz), 3.52 (1/2H, d, J = 14.1 Hz), 3.60 
(3H, s), 3.69- 3.78 (1H, m), 3.84 (1/2H, d, J = 10.8 Hz), 3.85 (1/2H, d, 
J = 10.8 Hz), 3.89 (3H, s), 4.08 (1/2H, dd, J = 6. 0, 10.5 Hz), 4.29 
(1/2H, t, J = 6.6 Hz), 4.54 (1/2H, d, J = 14. 1 Hz), 4.56 (1/2H, d, J = 
14.1 Hz), 4.63 (1/2H, t, J = 6. 6 Hz), 4.72 (1/2H, dd, J = 4.5, 9.0 Hz), 
6.25 (1H, s), 6.60- 6.67 (1H, m), 6.95- 7. 01 (1H, m), 7.14- 7.43 (5H, m), 
7.72- 7.82 (1H, m) c 

(4) |UfeFl|ll5-(3)T*#b^c3-C(3R,5S)-3-(3-T5/-2-{[tert-^/Kv ? 
y ^VU) */ V /^^iy}-3-^-^r^-y 7°u tVU)-7-y v n-5-(2, 3-5?/- b ^ 
J ~SU)-2-tty-2, 3-5? t Ko-4, l-^^X^-drf-^t^-KSH)-- f /V]-2, 2-5^ 
y.^vK7°n T^Z— h (0.42 g, 0. 62 mmol) *5 £T/4-^ n VT* 
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^ VWi^^ (84 Ml, 0.62 mmol) <D^? J—JV (10 ml) ^^80 t C"e32B#^ 

Jf#Lfc 0 Mt, 7k (5 ml) ^Px.^^^ (130 ml) "C^tti bfc c 

*^7A^ P"-r f CMBSM : ^1^- BHfcai^/u (41:9- 3:1)] t? 
ffi^-f'S ^ i t-ct "9 (2-{2-[(3R, 5S)-7-^ n n-5-(2, 3-vM h =^^7^-/1^) -1- 
(3- 1 Kb *rV-2, 2-*J* ^vv:/b tT/V) -2-^ y-i, 2, 3, 5-^ h7t Kb-4, 1-^ 
^X^lH? b° ^-3-^ /U-] -1- tKP -l, 3-^T y—/W4-^ ^) 

(0. 18 g, 0.28 mmol, 45%) U"C#fc. 
^-NMR (CDC1 3 ) 5 : 0.65 (3H, s), 1.05 (3H, s), 1.26 (3H, t, J = 7.2 Hz), 
2. 25- 2. 48 (1H, m), 2.50- 2.70 (1H, m), 3.15 (1H, t, J = 11. 1 Hz), 3.38 
(1H, d, J = 14.4 Hz), 3.54- 3.70 (1H, m), 3.62 (3/2H, s), 3.64 (3/2H, s), 
3.74 (1H, s), 3.75 (1H, s), 3.89 (3H, s), 3.99 (1/2H, dd, J = 4. 2, 11.1 
Hz), 4. 07 (1/2H, dd, J = 4. 2, 11. 1 Hz), 4. 10- 4. 30 (3H, m>, '4. 47 (1/2H, 
d, J = 14.4 Hz), 4.50 (1/2H, d, J = 14.4 Hz), 5.11- 5.23 (1H, m), 6.18 
(1/2H, s), 6. 19 (1/2H, s), 6.61 (1/2H, d, J = 2. 1 Hz), 6.63 (1/2H, d, J 
= 2.1 Hz), 6.94- 7.02 (1H, m), 7.095 (1/2H, s), 7.103 (1/2H, s), 
7. 14- 7.40 (4H, m) 0 

• (5) ^M^Jll5-(4)-t?#b^fc(2-{2-C(3R,5S)-7-^PP- i 5-(2,3-^^ h=¥^ 
7 ~M -1- (3- 1 K V 2-v 5 ^ f-./VZfv MM y-1, 2, 3, 5~T h 7 

t Kn-4, l-^^X^Ihgtrj'-W A-G-l-fc Ko^xf;l/}-l,3-f 7/^ 

MWfc^-f^ (0.15 g, 0.24 mmol) COTHF (5 ml) ~Wtft,-?^jf 
^ (0. 2 g, 2.38 mmol) ^Px.70°Ct?4 0 WlWfr Lfc 0 Mi, ±7<( h&JBV^ 

mmmm ^f-^- (3:1-2:1)] fimrtia 19 (2- 

{[(3R,5S)-7-^nn-5-(2,3-v ? ^ f^V7x^)-l-(3-t Kb 2-^y 
/i^/n t°M-2-3r*y-l, 2, 3, 5-7f7k Kn-4, l^^X*$Mhtf tTJ'-WA'] 
7tf M-l, 3-f rywW4-/f (71 mg, 0.11 mmol, 48 %) £6 

*H-NMR (CDCI3) 6 : 0.65 (3H, s), 1.05 (3H, s), 1.29 (3H, t, J = 6. 9 Hz), 
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3.14 (1H, t, J = 10.5 Hz), 3.41 (1H, d, J = 14.4 Hz), 3.58 (1H, dd, J = 
4.8, 18.3 Hz), 3.56- 3.69 (1H, m), 3.62 (3H, s), 3.89 (3H, s), 3.98 (1H, 
dd, J = 8. 1, 18.3 Hz), 4.15 (1H, dd, J = 3. 9, 10.8 Hz), 4.20 (2H, q, J = 
6.9 Hz), 4.49 (1H, d, J = 14.4 Hz), 4.60 (1H, dd, J = 4. 8, 8. 1 Hz), 6.18 
(1H, s), 6.63 (1H, s), 6.95-7.01 (1H, in), 7.15-7.22 (2H, m), 
7.36- 7.43 (2H, ra), 7.57 (1H, s) e 

(6) «^Jll5-(5)T'#b^(2-{[(3R,5S)-7-^PP-5-(2,3-v ? ^ 
a. -1- (3- fc Kn^f 2-*?* "f-fV-fn \fjV) -2-** y-1, 2, 3, 5-x h y t 
Kci-4, l-^>-X^df.-y-€t 0 ^-3— f /k]Tir^W-l, 3-f7/-/M-^;i/)^ 
(60 mg, 0.10 mmol) $3£T$jfcm% V V J* (26 rag, 0.20 mmol) <D^$ J 
-/V (3 ml) j3j;^7K (0.5 ml) mW-^Hmm^TX^mmW Lfc 

in mm (i mi)-cmmm, &m^^ do mi) x-mttt^tc mmmzmi'k 

- ^I^Tifc^LTc^ iEWSiiti 9 (2-{[(3R, 5S)-7-^ * p-5- 
(2, 3-v 5 /. h =3f ^ c=:/W-) -1- (3-fc K n df- v^-2, 2-v 5 ^ ^VK/u fcW) -2-tf-3f y- 
l,2,3,5-rh7t Kn-4, l-^^X^lHf t°^-3--f yW]T"fe^V}-l, 3-f7/ 
-SU-4-4MBm (40 mg, 0.07 mmol, 70%) Sr^fefe! <t LT^fc 

l H-NMR (CDC1 3 ) 6 : 0.65 (3H, s), 1.04 (3H, s), 3.16 (1H, d, J = 12.0 
Hz), 3.41 (1H, d, J = 14.1 Hz), 3.54 (1H, dd, J = 4.8, 18.3 Hz), 3.61 
(3H, s), 3.62 (1H, d, J = 12.0 Hz), 3.88 (3H, s), 3.99 (1H, dd, J = 8. 4, 
18.3 Hz), 4.47 (1H, d, J = 14.1 Hz), 4.60 (1H, dd, J = 4. 8, 8.4 Hz), 
6.16 (1H, s), 6.62 (1H, d, J = 2.7 Hz), 6.93- 7.00 (1H, m), 7.10- 7.20 
(2H, m), 7. 33- 7. 42 (2H, ra), 7.55 (1H, s) D 

mmm ih 

3-(2-{[(3R,5S)-7-^an-5-(2, 3-v 5 ^ h^v^^—^-l-te-fc Yn5ri/-2,2- 
i?2 f-jv-fn if/u)-2-^y-h 2, 3, 5-r h7t Kn-4, l-^^X^-tf-if fc°V- 
3-^/i^]Tir^/W-l, 3-f7y- sv-S-isV) zfn 
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CI 




•OH 



X H-NMR (CDCI3) 8 : 0.65 (3H, s), 1.04 (3H, s), 2.76 (2H, t, J = 7. 2 Hz), 
3.14 (1H, d, J = 12.0 Hz), 3.23 (1H, t, J = 7. 2 Hz), 3.41 (1H, d, J = 
15.0 Hz), 3. 54 (1H, dd, J = 4. 8, 18.0 Hz), 3.61 (3H, s), 3.62 (1H, d, J 
= 12.0 Hz), 3.89 (3H, s), 3.95 (1H, dd, J = 8. 4, 18.0 Hz), 4.48 (1H, d, 
J= 15.0 Hz),. 4. 58- (1H, dd, J = 4. 8, 8.4 Hz), 6.17 (1H, s); 6.62 (1H, s), 
6.95-7.01 (1H, ra), 7.13-7.20 (2H, 111), 7.38- 7. 42 (2H, m), T. 74 (1H, s) D 
MMM 117 

(2- {2- [ (3R, 5S) -7-? n U -5- (2, 3-v^ b * i/7 ^ =-M "1- (3- 1 F a 3->-2, 2- 
v 5 /- ^/i^a \£Ad y-1, 2, 3, B-T hyt Fa-4, l-^^X^dfiH? 
Z-<< M-i^t Kn^rv'^-^/H "1, 3-^-T V— ;v-4-4 jV) @^ 



;v) -l- (3- fc Fa 3^-2, 2-i^ a fcVl^) -2-^-^ y-1, 2, 3, 5-r b7t Fa- 
4, l-^^X^-=ar^t'>'-3-^/l']-l-t: Fa ^v^c^/W-1, 3-f7/- /V-4--Y 
/U-)g^a^/U (0.25 g, 0.40 himol) t IN TjcHflS^ hi) #J*7M£fl£ (1 ml) *5 
(5 ml ) TZ^Wlfc, r*T,£rlN ^ (1. 2 




HO 



mMMU5- (4) "C# btbfc (2-{2-[(3R, 5S)-7-* a a -5- (2, 3-i^ h *^7x= 
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mi) -emmt&s mst^f-/^ (35 mi) -ewmiLfc. zn*ma&M&x?mu 

ffigt*ry*ist/J*\z.XWk& s m£T-mmi-Z>^k 5 (2-{2-[(3R, 5S)-7-^ 
P P-5-(2, 3-i^ h *c^7 3i=/U)-l-(3-t Kn d^-2, 2-i?^ f/^P tVl^)-2- 
^y-1, 2, 3, 5-r f7t Ko-4, l-^^X^lH? t°^-3— f M-l-K Kp^> 
xf 3-f 7 y^V-W/^tt (0.24 g, 0. 40 mmol, quant.) 

l H-NMR (CDC1 3 ) 8: 0.66 (3H, s), 1.05 (3H, s), 2.30- 2.70 (2H, m), 
3.17 (1H, t, J = 11.7 Hz), 3.40 (1H, d, J = 14.4 Hz), 3.61 (1H, d, J = 
11.7 Hz), 3.63 (3H, s), 3.79 (2H, s), 3.90 (3H, s), 4.19- 4.32 (1H, m), 
4.48 (1/3H, d, J = 14:4 Hz), 4.50 (2/3H, d, J = 14.4 Hz), 5.20- 5.30 (1H, 
m), 6.18 (2/3H, s), 6.21 (1/3H, s), 6.62 (2/3H, d, J = 2.4 Hz), 6.67 
(1/3H, d, J = 2.4 Hz), 6.98- 7.03 (1H, m), 7.07 (1H, s), 7.15- 7.23 (2H, 
m), 7.30- 7.42 (2H, m) 0 
118 

3-(2-{2-[(3R,5S)-7-^DD-5-(2,3-v f ^ h^cf? a^/l^-l-O-fc Ko^> 
2, =f-jv^fn \f;v)-2-%-*V-l, 2, 3, 5-rh7t Fo-4, l-^^X^lHffcf 
M -l- 1 Kp ^zcf-A^} -1, 3-^T y—/u-5-^ M -fx2 ^ir^m. 



^-NMR (CDC1 3 ) 5 : 0.66 (3H, s), 1. 04 (3H, s), 2.13-2.41 (2H, m), 
2.50- 2.60 (1H, m), 2.61 (2H, t, J = 7. 5 Hz), 3.10 (2H, t, J = 7. 5 Hz), 
3.10- 3.10 (1H, m), 3.39 (1/2H, d, J = 13.8 Hz), 3.40 (1/2H, d, J = 13.8 
Hz), 3.57- 3.64 (1H, m), 3.62 (3H, s), 3.90 (3H, s), 4.19-4.30 (1H, m), 
4.466 (1/2H, d, J = 13.8 Hz), 4.474 (1/2H, d, J = 13.8 Hz), 5.01- 5.20 
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(1H, m), 6.17 (1/2H, s), 6.19 (1/2H, s), 6.58- 6.63 (1H, m), 6.95-7.02 
(1H, m),. 7. 15- 7.30 (2H, m), 7.31-7.43 (3H, m)„ 
MMm 119 

(5-{[(3R, 5S)-7-f D u-5-(2, 3-v 5 ^ Y^S? ~M -1- (3- 1 Kn d^^-2, 2-^ 
^ fvkr/n \f;V)-2-^y-\, 2, 3, 5-fF7t Kn-4, 1-^^X^lHf t°>-3- 



2-[ (3R, 5S)-l-(3-Tir h *i/-2, 2-^ f/l^/n t»-7-^ n n-5-(2, 3-v 5 ^ 
h ^ix7^-/l^)-2-^-=3ry-l, 2, 3, 5-r h 7 t Kn-4, l-^i/^^O-X^drf-fc? 
f^-3-^/V]^^ (2.5 g, 4.81 mmol) (DTHF (25 ml) ^g^DMF (lTjg) *5«tt^ 
mk^-Sls (0.42 ml, 5.77 mmol) ^MtiTUfc. 4R#f?Hjf#m, 
^L^ftfc^^i^Pt^^ (30 ml) \cmm^tc 0 7K^T> 2-^7 
*isfft8tzc<?-/ir (0.69 ml, 4.57 mmol) $3 XlttAtiti* (1.24 ml, 10.6 mmol) 

(170 ml) -ettWbfeo W*iS*lNii^ Tkfccfctf&ft&tTk^fc}^ 

pv1> CJIM^ : -^-V- gfc^r^vw (1:1-3:7)] 5rfTV\ ^FUmt^m 
&m t LT (5-{ [ (3R, 5S) -1- (3-Tir b *ci/-2, 2-J* f-/W^n b°/V) -7-^ n n-5- 
(2, 3-^> b *i/7 =c ~M-2-3r* y-l, 2, 3, 5-r b 9 1 Kn-4, 1-- <>X^-^f- 

(7 ml) &£0«7k (1 ml) fcfcl&Stffctk *A (86 mg, 

0.63 mmol) ^Dxt»iITt"2^^I«i Lfc, SWfr«> IN &tt (1.5 ml) 
"ClfettflSgK BW^^-A' (35 ml) T-ftjfflLfc. WW Sr^P*t^KT*8fe^, 
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ORHHSSSE:*- T-feh=MJ/v (9:1- 5:95)] Tit$S!-f3 r. t fcJ: 9 
(5-{[(3R,5S)-7-^Pn-5-(2,3-v^ h^^75=^)-l-(3-t 
p< ?vk/u &u)-2-**cy-l, 2, 3, 5-rh7fc Kn-4, 1— <^X;*-driH?fc'V-3- 
^]T-fe^/W-2-^=A-)g£g| (52 mg, 0.09 mmol, 2 % (2Xg)) 

'H-NMR (CDClj) 6 : 0.65 (3H, s), 1.04(3H, s), 3.19 (1H, d, J= 11. 7 Hz), 
3.28 (1H, dd, J = 4. 5, 16.8 Hz), 3.41 (1H, d, J = 14.1 Hz), 3.61 (3H, s), 
3. 64 (1H, d, J = 11.7 Hz), 3.70 (1H, dd, J = 8. 1, 16.8 Hz),. 3.89 (5H, s), 
4.45 (1H, d, J = 14.1 Hz), 4.58 (1H, dd, J = 4.5, 8.1 Hz), 6.17 (1H, s), 
6.62 (1H, s), 6.95-7.10 (2H, m), 7.11-7.20 (2H, m), 7.35- 7.41 (2H, m), 
7.66 (1H, d, J = 3. 6 Hz) D 
12 0 

4-{[(3R,5S)-7-i>nn-5-(2,3-v 5 ^ J> * i/7 -1- (3- fc Fn 3^-2, 
=f-jVfn \?jV)-2-7$-*l/-l, 2, 3, 5-T- h7t Ko-4, l-^>-X^-^f-^t 0 ^-3-^ 
>\A * f-M -1, 3-^-T ^—/W5-*/V^ >flfc 



'H-NMR (CDC1 3 ) 5 : 0.65 (3H, s), 1.05 (3H, s), 3.15 (1H, d, J = 12.0 
Hz), 3.40 (1H, d, J = 14.4 Hz), 3.60 (3H, s), 3.65 (1H, d, J = 12.0 Hz), 
3.75 (2H, dd, J = 1. 5, 6.6 Hz), 3.88 (3H, s), 4.48 (1H, d, J = 14.4 Hz), 
4.55 (1H, t, J = 6.6 Hz), 6.18 (1H, s), 6.55 (1H, s), 6.96 (2H, dd, J = 
2.7, 7.8 Hz), 7.13 (1H, t, J = 7.8 Hz), 7.32- 7.40 (2H, m), 8.71 (1H, s)„ 




HO' 
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mmm 121 

(2-{3-[(3R,5S)-7-^dn-5-(2,3-v f p< h^^7x=;U)-l-(3-t Kp^v'-2,2- 
-J* J-JV^v VM-lrtty-l, 2, 3, 5-7F7t Kc-4, l-^^X^-^^fc'^3- 



(1) **flrf-h!J (0.88 g, 22 mraol) <D THF (108 ml) IKttl&iC (v^ 
h^r^^^V MWfSlt^f-^ (4.76 ml, 24 mmol) & O^C tfTLfc, 30#HU 
J*#LfcgL glfi* 3-[(3R,5S)-7-^nn-5-(2,3-v>y h^7^'/V)-2-^ 
y-3-(2-^-dry^/^)-2,3-^t Kn-4,l-^>-X;^lH?fc°Vl(5HW/Kl- . 
2,2-$?*?VK/utf/l/ (10. 8 g, 20 mmol) SrJDx.fc„ lWjftfc^ Bfflfc* 

(2E)-4-[(3R, 5S)-l-(3-Ti? h 3^-2, 2-^^.^/^P a n- 

5- (2, 3-v^ b *is?^~/l>)-2-*2cy-l, 2, 3, 5-ff7k Kn-4, l—S^X;^ 
i^if t° >'3—l' />] -2--f : T (11. 5 g, 20 mmol, 100%) 

l H-NMR (CDC1 3 ) 5 : 0. 95 (3 H, s) 1. 03 (3 H, s) 1. 28 (3 H, t, J=7. 06 Hz) 
2. 03 (3 H, s) 2. 74 (2 H, m) 3. 53 (1 H, d, J=14. 13 Hz) 3. 62 (3 H, s) 3. 86 
(6 H, m) 4.18 (2 H,'q, J=7. 16 Hz) 4.56 (1 H, d, J=14. 13 Hz) 5.90 (1 H, d, 
J=15. 64 Hz) 6. 26 (1 H, s) 6. 64 (1 H, m, J=2. 26 Hz) 6. 95 (2 H, m) 7. 27 (4 
H, m)„ 

(2) ^Wl21-(l)-Cl#btLfc(2E)-4-[(3R,5S)-l-[3-T^ h^f^-2,2-^^- 
jV^fn ^M-l-t P P-5-(2, 3-i?y- h **y7 31— M-2-^y-l, 2, 3, 5-T- b 7 
t Kn-4, l-^X^-^rlHf tT^3— f/Kl -l-'f'TlS&xJj-A' (15 g, 26.1 mraol) 

*/—/!' (150 ml) ICjSffU -r9*[> 9 S*7 A (3.17 g, 131 mmol) $r^Px3 
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mMm^^^y^M^x^mk, MT#Hbfc 0 J-*' (150 
mi) immu immiki-hv ^^mm (52 mi) ^m^mmmw^o 
m%nmTtikmi>tc&, mm*Mmm^-v-Mzx^^ 0 im^vmsk 

A-C^L^JEET^Lfc„ iH^b^f^y (100 ml) M°V^ 
(6.46 ml, 80 mroolK WfcT^^ (4.98 ml, 70 mmol) ^DiimiftjfLfc 0 

(50 mi) zjnz-mmnwisfrm, mm^McxmmLtc 0 mmm 

10 * fjVtl 7A^'B•7^^77^ — -CffifS LT4-[ (3R, 5S) -1- [3-Tt h **/-2, 2- 

V* ^jvztn \£)V\-l~>? n n-5- (2, 3-v 5 ^ h ^ris? zr. ^;u)-2-^y-l, 2, 3, 5- 
fF7t Kn-4, l-^^X^-^^t^S-^/^y^ (10. 9 g, 19. 8 mmol, 
76%) £#fc„ • ' ' 

l H-NMR (CDC1 3 ) 6 :0.94 (3 H, s) 1.02 (3 H, s) 1.56-2.00 (4 H, m) 2.03 
15 (3 H, s) 2.37 (2 H, t, J=7. 16 Hz) 3.51 (1 H, d, J=14. 13 Hz) 3.61 (3 H, 

s) 3. 70-3. 92 (6 H, m) 4. 56 (1 H, d, J=14. 13 Hz) 6. 24 (1 H, s) 6. 63 (1 H, 
d, J=2.26 Hz) 6.98 (1 H, s dd, J=7. 54, 2.26 Hz) 7.15-7.37 (4 H, m)„ 

(3) SI»!ll21-(2)-e#b^C- 4-[(3R,5S)-l-(3-Ti? ^ v-2/2-^ " 
n \f;v)-l~>? n n-5- (2, 3-v^ h ^=.jU)-2-^y-l, 2, 3, 5-T f7tK 

20 n-4, l-^^X^f-^^y^-^^]^^^ (2.0 g, 3. 65 mmol) t b V ^5vV 

(0.53 ml, 3.83 mmol) (DV * J~ )VT ^ $ % K (20 ml) ^^^n!) K 
^-ry^^ (0.55 ml, 4.20 mmol) IttfC -e$&&PU 0<C XWMW$\^fr 0 

o°c T^«^^js^iji-(2)x*#e>^rt4-T5/-3-^-^yy^^ 

(0.71 g, 4.02 mmol) -Sr^P Lfc^fc° J) v^^ (0.47 ml, 5.84 mmol) £r$&TLfc„ 
25 IfiT'lfllfWf, TO»@m^^-C^Lfc 0 ^SrlN&lfc, 5%^ 

mwt^<y**y? Mz.xi&mk, mm~r^m^tc 0 mm.* thf (20 mD^^u 

n-y^nm (1.8 g, 4.44 mmol) &JP;L70 C C xmmMWVtz 0 £*&$t£rg^ 

^/\sxft%Risfc^ tk. mu-k&fcxmfru mm^^y^^x^tims 
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«EET»i-fc 0 mt*=^9 j-jv (20mD t##u lN*SWttf-MJ fr-Mc 

mm (10 ml) Sr*tIXL4^W^Ufe 0 7KS('5% fi^Mf*!) ^AtK^^D^L 

mitten (1. 0 g, 1. 66 mraol, 43%) Sr#fe. 

l H-NMR (DMSO-de) 8 :0. 76 (3 H, s) 0.83 (3 H, s) 1.63-1.86 (4 H, m) 2.90 
(2 H, t, J=6.78 Hz) 3.02-3.20 (2 H, m) 3.51 (3 H, s) 3.64.(1 H, d, 
J=14. 13 Hz) 3. 78-3. 87 (m, 5 H) 4. 31 (1 H, d, J=14. 13 Hz) 4. 53 (1 H, t, 
J=5.09 Hz) 6. 05 (1 H, s) 6.38 (1 H, d, J=2. 45 Hz) 7.15 (2 H, d, J=7. 91 
Hz) 7.21-7.28 (1 H, m) 7.41 (1 H, s) 7. 51 (1 H, dd, J=8. 76, 2.54 Hz,) 
7.66 (1 H, d, J=8.85 Hz) 0 

mmm 122 

3- (2- {3- [ (3R, 5S) -HUP -5- (2, 3-v^ b **S7 a =/V).-l- (3 J t ' K U 5riS- 
2, 2-v^ fvK/n \fjV)-2-^y-l, 2, 3, 5-X h 7 t Ku-4, l-^X^IH? fc" 
^3— f/klr/n tVW-1, /W5-- f /v)7°n br^^Sfc 

Sr^OMe 



CI 




^-NMR (DMSO-de) 5 ':0.75 (3 H, s) 0.83 (3 H, s) 1.59-1.88 (4 H, m) 
2. 48-2. 59 (2 H, m) 2. 83-3. 20 (6 H, m) 3. 51 (3 H,. s) 3. 64 (1 H, d, 
J=14. 13 Hz) 3. 78-3. 86 (4 H, m) 4. 31 (1 H, d, J=14. 13 Hz) 4. 53 (1 H, t, 
J=5.09 Hz) 6.05 (1 H, s) 6.37 (l H, d, J=2. 45 Hz) 7.11-7.28 (m, 3 H) 
7.51 (1 H, dd, J=8.67, 2.45 Hz) 1. 66 (1 H, d, J=8. 85 Hz)„ 
MMW 12 3 

(2-{3-[(3R,5S)-7-^no-5-(2,3-^^ h ^v^a^AO-l-ft-fc 
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v>y gVK^n tf/V)-2-^-^y-l, 2, 3, 5-x h y t Kn-4, 1— ^X^lHffc 0 ^- 




(1) 7K*fb^"hy !7i* (0.88 g, 22 mmol) <E> THF (108 ml) WifflMfc^T / 
^/M^tfci/glS^^vU (3.88 ml, 24 mmol) *■ OXl "CiTUfc. 30^WMft- 
# Lfcft. 3- [ (3R, 5S) -1-9 n a -5- (2, 3- 5? y h =^r^7 a ~A-) -2-;^ y- 
3-(2-t^y^f/l')-2, 3-v>fc Kn-4, l-^I/X^driH? tT^l(BB()-ff ^]r2, 2-v 5 
^Wo^ (10.8 g, 20 mmol) %D\\7Ltc 0 lBMUM* Lfcffc: ftSK^^T? 
^LT, tSPftlftfliT^-^^A, fflfq£ttfcjc-C«3£U ^-^^v^-McT 

-j«ET*iib/t. s^y^y-A- (105 mi) kj8#u ^^v^a 

(2.4 g, 100 mmol) ^Dx.2B#p B mW ; bfc 0 ®»£@t^^9vI^#$R Ufc^ 

tz 0 (68 ml) iO&fl?U hV xf-;U7?y (3.69 ml, 26.6 

mmol), mtT^^ (1.51 ml, 21.2 mmol) SrJD^^FlBfWf Ufc. KJ&ifcSrRs 

77^ —X*mM LT^ 3- [ (3R, 5S) -1-9 o n -3- (3-^T y T^a t?/V) -5- (2, 3- 
i^y h^r^73i=./V)-2-^-dry-2,3-^t Kp-4, 1— <^X^^t°^l(5H)— T 
^]-2,2-^f^7"D^V (5.5g, 10.4 mmol, 52%) Sr#fc„ 

'H-NMR (CDC1 3 ) 6 : 0.94 (3 H, s) 1.02 (3 H, s) 1.66-2.41 (9 H, m) 3.47- 
3.93 (10 H, m) 4.56 (1 H, d, J=14. 13 Hz) 6.25 (1 H, s) 6.64 (1 H, d, 
J=2.26 Hz) 6.99 (1 H, dd, J=7. 25, 2.35 Hz) 7.14-7.39 (4 H, m)„ 

(2) HJfiWl23-(l) T?#b^fc3-[(3R, 5S)-7-9 n n-3-(3-v-7V Xu 
5-(2,3-^y h*$/7*=/l/K**y-2,8-^t Kn-4, W^X^lHf fc°^ 
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\(m)-<< 7^-2,2-^ t^SVZfu}? ;V (5.3 g, 10 mmol) Sr4N4&M-|1^^5vHg 
m (53 ml) fc&8?U V^-a-Vymfc^ 0,0' (2.01 ml, 12 mmol) 

z-Xm&MW b7c 0 ^/&«zk^i5fc#- U ^ > * A -Cftflfe L-j^EET 

^tfc 0 »^y*^7A^avh^77^-T«Ui^i 2- 
[(3R,5S)-3-(4-T $ /-4-^^"=3f y^/k)-7-^ a P-5-(2, 3-^ Y*c*s7x.^ 
/0-2-^y-2, 3-^k Kn-4, l-^^X^-^f-^t°^l(5H)— T/l/]-l, l-^5vV 
3^/1/ (2. 8 g, 4. 97 mmol, 50%) £r#fc 0 
MS (ES+) [M+l] 563„ 
(3) »M123- (2) bntcmWk 2-[ (3R, 5S) -3- (4-T $ J -4-^=* 
/U)-7-^ n n-5-(2, 3-v>/- h #^7^-/ix)-2-^-^ry-2, 3-v?t Ko-4, 1— <^X 
;t-3riH?bfVl(5HW/t']-l, 1-v^^/V^/k (0. 563 g, . 1. 0 mmol) J 
-/P (10 ml) fc^U 4-:?a a-3-*^y^^y®xf^ (0. 243 ml, 1.8 
mmol)&JP;itT90<C T'2^TO#t7t D KJfc8c«:£»fc:?&*P Lfc^ lNTk^b^ 
h V V&Tmm (5 ml) ^PX.5B#ratf^b/t 0 7KJS^594 fiM<3?f#!J *i=0« 

^UT^M-fL-a'tl (0. 3 g, 0.498 mmol, 50%) &#fc 0 

'H-NMR (DMSO-de) 5 :0. 76 (3 H, s) 0.83 (3 H, s) 1.63-1.86 (4 H, m) 2.90 
(2 H, t, J=6. 78 Hz, ) 3. 02-3. 20 (2 H, m) 3. 51 (3 H, s) 3. 64 (1 H, d, 
J=14. 13 Hz) 3.78-3.87 (5 H, m) 4.31 (1 H, d, J=14. 13 Hz) 4.53 (1 H, t, 
J=5. 09 Hz) 6. 05 (1 H, s) 6. 38 (1 H, d, J=2. 45 Hz) 7. 15 (2 H, d, J=7. 91 
Hz) 7.21-7.28 (1 H, m) 7.41 (1 H, s) 7.51 (1 H, dd, J=8. 76, 2.54 Hz) 
7.66 (1 H, d, J=8.85 Hz)„ 

mmm 124 

2-{3-[(3R,5S)-7-^nn-5-(2,3-v>^ h ^=/^)-l-(3-fc h*v5->-2,2-i? 

=f-)V7°Vi M°/U)-2-^y-l, 2, 3, 5-X h 7 t Kn-4, l-^^X^-=¥^ \?>3-<l 
)V\ 7° a H'/U) -I, 3-=?- 7 y — /1/-4-* >Wt 
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OMe 



CI 



C0 2 H 



OH 



l H-NMR (DMSO-de) 5 =0. 75 (3 H, s) 0.83 (3 H, s) 1.67-1.89 (4 H, m) 
2.94-3.19 (4 H, m) 3.51 (3 H, s) 3.64 (l H, d,. J=13. 94 Hz) 3. 78-3. 88 (4 
H, m) 4. 31 (1 H, d, J=14. 13 Hz) 4. 52 (1 H, t, J=5. 27 Hz) 6. 05 (1 H, s) 
6. 37 (1 H, d, J=2. 45 Hz) 7. 12-7. 28 (3 H, m) 7. 50 (1 H, dd, J=8. 76, 2. 54 
Hz,) 7.66.(1 H, d, J=8.85 Hz)„ 

mmm 125 

3- (2- { [ (3R, 5S) -7-^ ct P -5- (2, Z-*J* \> 1/7 -1- (2, 2~i?^ ^JVf o 
/U)-2-^y-l, 2, 3, 5-r f7t Kn-4, * f~M- 

4- ^ f/Wl, 3-^ TV— yW5— f /V) 7" ci fc"^-^ 



l H-NMR (CDC1 3 ) 5: 0.95 (9H, s), 2.28 (3H, s), 2.64 (2H, t, J = 7. 6 
Hz), 3.02 (2H, t, J = 7. 6 Hz), 3.31-3.44 (2H, m), 3.52 (1H, dd, J = 15.0, 
6.0 Hz), 3.63 (3H, s), 3.89 (3H, s), 4.24-4.30 (1H, m), 4.51 (1H, d, J = 
13.8 Hz), 6.31 (1H, s), 6.57 (1H, d, J = 2. 1 Hz), 6.97 (1H, dd, J = 6. 6, 
3. 2 Hz), 7.14-7.22 (2H, m), 7.24-7.33 (2H, m) 0 
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mnm 126 

2-{[(3R,5S)-7-^nn-5-(2,3-v f ^ h ^;V)-l-(2, f-fczfu t° 

/U)-2-^-dry-l,2,3,5-7 i b7t Kn-4, 1-O-X^-^r^ t°>"-3— C/l/M 
4-7^ 7VW1, 3-f-T /W5-^/k7j?^ 



l H-NMR (CDCI3) 6: 0.95 (9H, s), 2.68 (3H, s), 3. 36 (1H, d, . J = 13:9 
Hz), 3.47 (1H, dd, J= 15.0, 6.9 Hz), 3.55-3.66 (4H, m), 3:89 (3H, s), 
4.32 (1H, t, J = 6. 4 Hz), 4.52 (1H, d, J = 13.9 Hz), 6.33 (1H, s), 6.59 
(1H, d, J = 2. 1 Hz), 6.99 (1H, dd, J = 7. 5, 2. 3 Hz), 7.13-7.23 (2H, m), 
7.28-7.35 (2H, m) 0 

mmm 127 

2-{[ (3R, 5S)-7-^ Pn-5-(2, 3-vM h -*-i/7 ^~;V)-l- (2, 2~v^ TVl^P 
^)-2-^-^y-l, 2, 3, 5-7" h 9 t Kn-4, l-'^X^lH? t? ^-3-^f /V] t 





Q 



'H-NMR (CDC1 3 ) 5: 0.95 (9H, s), 3.35 (1H, d, J - 13. 9 Hz), 3.50-3.69 
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(5H, m), 3.89 (3H, s), 4.34 (1H, t, J =6.4 Hz), 4.50 (1H, d, J= 13.9 
Hz), 6.33 (1H, s), 6.58 (1H, d, J = 2. 1 Hz), 6.99 (1H, dd, J = 8. 0, 1.4 
Hz), 7.07-7.12 (1H, m), 7.18 (1H, t, J = 7.9 Hz), 7.25-7.35 (2H, m), 
8.19 (1H, s)„ 

mmm 12s 

(2- { [ (3R, 5S) -7-^ n Cz-5- (2, 3-v^ h^~7^ ^JV) -1- (2, 2~i?t f-;V?U fc° 
/U-)-2-^-^ry-l, 2, 3, 5-7" h 7 K Fp-4, l-^^X^lH? fc°^-3— f /k] p< ^vW" 
l, 3-f/y-;v-H/k)^i 




l H-MAR (CDC1 3 ) 5: 0.95 (9H, s), 3.38 (1H, d, J = 13. 9 Hz), 3.48 (1H, 
dd, J" = 15.3, 6.6 Hz), 3.60-3.72 (4H, m), 3.79 (2H; s), 3.89 (3H, " s)", 
4.34 (1H, t, J = 6,5 Hz), 4.49 (1H, d, J = 13.9 Hz), 6.33 (1H, s), 6.60 
(1H, s), 6.99 (1H, dd, J = 6. 9, 2. 9 Hz), 7.02 (1H, s), 7.13-7.23 (2H, m), 
7.33 (2H, s)„ 
MMM 12 9 

3-(2-{[(3R, 5S)-7-^ u n-5-(2, 3-v»t< b^r^ ^^/U)-l-(2, 2-v 5 /- f-^u tf 
/V)-2-^-^y-l, 2, 3, 5-r h 9 t Rp-4, l^<^X;*-3MHf £V-3-> f /U] ^ ^vW}- 

5-y. ^vu-i, y — /w4-^r /v) xn t°^->-^ 
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HO 



l H-NMR (CDC1 3 ) 5: 0.95 (9H, s), 2.32 (3H, s), 2.66-2.73 (2H, ra), 
2.82-2.90 (2H, m), 3.33-3.44 (2H, m), 3.58 (1H, dd, J = 16. 2, 6.6 Hz), 
3.63 (3H, s), 3.89 (3H, s), 4.27 (1H, t, J = 6.4 Hz),. 4.49 (lH, d, J = 
13. 9 Hz), 6.31 (1H, s), 6.60 (1H, s), 6.99 (1H, dd, J = 5. 8, 3. 8 Hz), 
7.15-7.23 (2H, m), 7.31-7.39 (2H, m, J = 1.9 Hz) 0 
H«J 13 0 

2- {2- [ (3R, 5S) -7-f n n -5- (2, 3-v 5 ^ h */V =-M -1- (2, f-j^-fn t° 

V^)-2-^-^y-l, 2, 3, 5-Tf7t Ko-4, l-^^X^-drf-^t°^-3-l'/^]ni^V'}- 
1, 3-f7y- /W4-^7/U4?^ 




*»!j22 t mmK hxmmfc&mzntc* 

X H-NMR (CDC1 3 ) S: 0.95 (9H, s), 2.22-2.49 (2H, m), 3.08-3.32 (2H, m), 
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3.35 (1H, d, J = 13.9 Hz), 3.63 (3H, s), 3.90 (3H, s), 3.94 (1H, dd, J = 
7.5, 5.3 Hz), 4.50 (1H, d, J = 13.8 Hz), 6.28 (1H, s), 6.61 (1H, d, J = 
2.3 Hz), 6.95-7.03 (1H, m), 7.16-7.24 (2H, tn), 7.25-7.37 (2H, m), 8.11 
(1H, s)„ 

mmm 1 3 1 

3-(2-{2-[ (3R, 5S)-7-^ P n-5-(2, 3-v^ h x.~M-l-(2, Z-*J* f-JVZfn 

tVi^)-2-^y-l, 2, 3, 5-rf7t Kn-4, 1-- <>X^-drf-if 



H3C 




'H-NMR (CDCI3) 5: 0.95 (9H, s), 2.18-2.44 (2H, ra), 2.64-2.74 (2H, ra); 
2. 94--3. 03" (2H, m), 3.04-3.27 (2H, m), 3.36 (1H, d," J - 13. 9 Hz), 3.63" 
(3H, s), 3.89 (3H, s), 3.94 (1H, dd, J = 7. 3, 5.7 Hz), 4.52 (1H, d, J = 
13.9 Hz), 6.28 (1H, s), 6.60 (1H, d, J = 2. 1 Hz), 6.80 (1H, s), 6. 99 (1H, 
dd, J = 7.0, 2.6 Hz), 7.16-7.36 (4H, m) 0 

mmm 132 

3- (2-{[(3R,5S)-7-^ Pn-5-(2,3-^^ ^~JV)-\-{2, 2-*?* ^vl^Tu t° 

2, 3, 5-x h7t Kn-4, 1-^i/X^-drf-if * =TM- 

> 

4- ^ f/l^l, 3-^-=^f-y— JV-S-JM -7X1 ^f^Wt 
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'H-NMR (CDCI3) 5: 0.94 (9H, s), 2.05 (3H, s), 2.63 (2H, t), 2.88 (2H, 
t, J = 7.4 Hz), 3.16-3.32 (2H, m), 3.36 (1H, d, J = 13.8 Hz), 3.62 (3^ 
s), 3.88 (3H, s), 4.38 (1H, t, J = 6. 8 Hz), 4.51 (1H, d, J =13.9 Hz), 
6.30 (1H, s), 6.57 (1H, d, J = 1. 5 Hz), 6.96 (1H, dd, J = 8:1, 1.3 Hz), 
7.03 (1H, dd, J = 7. 8, 1.2 Hz), 7.16 (1H, t, J = 7.9. Hz), 7. 27-7.36 (2H, 
m)o 

mmm 133 

3-(2-{[(3R,5S)-7-^ nn-5-(2,3-^ h ^f;/7x-;l')-l-(2, ^jVfu if 

2, 3, 5-r h7t KD-4, l-^^X^IH? \fl^-Z-^;U] ^ f-M- 
5-^ ^ywi, /V-4-^/P) zfu ¥Jri/m 




'H-NMR (CDCI3) 6: 0.94 (9H, s), 2.22 (3H, s), 2.59-2.72 (4H, m), 3.17 
(1H, dd, J= 16.0, 6.4 Hz), 3.31-3.45 (2H, m), 3.63 (3H, s), 3.89 (3H, 
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s), 4.40 (1H, t, J = 6.8 Hz), 4.48 (1H, d, J = 13.9 Hz), 6.30 (1H, s), 
6.59 (1H, d, J = 2. 1 Hz), 6.97 (1H, dd, J = 7. 9, 1.5 Hz), 7.08 (1H, dd, 
J = 7. 7, 1.5 Hz), 7.16 (1H, t, J = 7.9 Hz), 7. 32-7.42 (2H, m) 0 
MMM 13 4 

3-(3-{[(3R, 5S)-7-? & a -5- (2, 3-i^ hdri/7x^)-l-(3-t Kn^i/-2, 2- 
i?t f/v^n 2, 3, Kp-4, 1— OX^f-if tf>-- 

3— T/i^]^ fvH-l, 2, 4-^-=arf-v 5 7'i/-/W5— f/v) t'^->^ . 



^-NMR (CDC1 3 ) 8: 0.65 (3H, s), 1.04 (3H, s), 2.89 (2H, t, J = 7. 2^ 
Hz), 3.11-3.27 (4H, m), 3.34-3.44 (2H, m), 3.58-3.67 (4H, m), 3.89 (3H, 
s), 4.39-4.51 (2H, m), 6.19 (1H, s), 6.60 (1H, d, J = 1.7 Hz), 6.98 (1H, 
dd, J = 8.0, 1. 6 Hz) , 7.07-7.12 (1H, m), 7.18 (1H, V J =7.9 Hz) , 7.32- 
7.41 (2H, m) 0 

mmm 135 

4-(3-{[(3R,5S)-7-^ nn-5-(2,3-^ h^rv^^^L-O-l-O-fc Kn^riX-2,2- 
v 5 ^ ^-/V-^u tVu)-2-^-^y-l, 2, 3, 5-T h V t Kp-4, l—O-X^f-i? 
3—r M * -1, 2, 4-^-drif *JT /V) 



ci 




OH 
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X H-NMR (CDC1 3 ) 6: 0.65 (3H, s), 1.05 (3H, s), 2.08-2.19 (3H, ra), 2.49 
(2H, t, J = 7. 2 Hz), 2.95 (2H, t, J = 7. 3 Hz), 3.12-3.28 (2H, ra), 3.34- 
3.44 (2H, m), 3.59-3.67 (4H, m), 3.89 (3H, s), 4.41-4.52 (2H, m), 6.20 
(1H, s), 6.60 (1H, d, J = 1.5 Hz), 6.98 (1H, dd, J = 8.0, 1.6 Hz), 7.09 
(1H, dd, J = 7.8, 1.4 Hz), 7.17 (1H, t, J = 7.9 Hz), 7.35-7.38 (2H, m) D 

$mm 13 6 

5-(3-{[(3R, 5S)-7-^ P n-5-(2, 3-i>p< h^-y? ^~M~l-(2, t ^ )V~f n 
/l^-^y-l, 2, 3, 5-T h7t Kp-4, 1-^^X^-^-f-if t° * f-M- 

i, 2, 4-^-^f t^ry- ^-5-4 /is) >m 



(1) [ (3R, 5S) P p -5- (2, 3-v^ h =¥^7 ^ =/k) -1- (2, 2-vM fc° 
;V)-2-t^y-l, 2, 3, 5-fh7t Kp-4, l-^X^1^i?fc 0 ^-3-^/k]i^ 
(46.19 g, 0.100 mol) CQDMF (500 ml) ^-(S^v 5 ^ f ^7 5 

J-fn \£)V)-fr)Vi$*Jy{ 5: K(23. 0 g, 0.120 mol) £T^e~!7 A 1H-1,2, 3-^<V 
"/ h !l7/ w /H-t7 w h (18.26 g, 0.120 mol) ^Px.T20^W Lfc D 

Bm^^-^^t^&y^&^'C^ 2-[(3R,5S)-7-* 
p P-5-(2, 3-i?;* h *is7^~M-l-(2, ^7°p fc°/V)-2-^-=¥y- 

1, 2, 3, 5-r 1- 7 k Kp-4, l-^^X^lJ-t? t°^-3-^ /l^] Tir b T K K (32. 43 
g) ZHg&bLXmK.o 

l H-NMR (CDC1 3 ) 6 : 0.95 (9 H, s), 2.65 -.2.73 (1 H, ra), 2.84 - 2.92 (1 H, 
m), 3.37 (1 H, d, J=13.8 Hz), 3.62 (3 H, s), 3.89 (3 H, s), 4.39 (1 H, 
dd, J=7. 3, 5.9 Hz), 4.50 (1 H, d, J=13. 9 Hz), 5.27 (1 H, s), 5.86 (1 H, 
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s), 6.28 (1 H, s), 6.61 (1 H, d, J=2. 1 Hz), 6.99 (1 H, dd, J=6. 7, 3.1 
Hz), 7.18 - 7.23 (2 H, ra), 7.31 - 7.36 (2 H, ra) 

(2) HJ)SMl36-(l)^fc2-[(3R, 5S)-7-^ n P-5-(2, ]> $;*S7 

l-(2, 2-^^ ^-fV^Vi \?;V)-2-lr*y-l, 2, 3, 5-ff7t Ko-4, 1— OXttD- 
i?t?^-3— (/U]T± K (14.0 g, 0.0304 mol) £>Ti? h~ "h JJ ^ (140 

ml) flHfcfcl-l' -*/l/^=;I/tf *-lH— f 5 (9.85g, 0. 0607 mol) 

\Y>TV>V (20.7 ml, 0.243 mol) ^Bx.r3^»fi« L-fc 0 #tMs SJfS?ft 

[(3R,5S)-7-^an-5-(2,3-v?^ h^rv-^^^/U)-! 1 
(2, 2-v^ f^/n tVW-2-^-=3ry-l, 2, 3, 5-7f7t Kn-4, l-^O-X^f-i? 
t°^-3--f JV\ Tir h = h y /I/ (12. 31 g) £#fc 0 

'H-NMR (CDC1 3 ) 8: 0.95 (9 H, s), 2.78 - 2.88 (1 H, m), 2.89'- 2.99 (1 H, 
m), 3.38 (1 H, d, J=13.9 Hz), 3.63 (3 H, s), 3.90 (3 H, s), 4.21 (1 H, 
dd, J=7.6, 5.6 Hz), 4.51 (1 H, d, J=13. 9 Hz), 6. 30 (1 H, s), 6.65 (1 H, 
d, J=2. 1 Hz), 7.01 (1 H, d, J=7.9 Hz), 7.19 - 7.41 (4 H, m) 

(3) Jt^fc Kn^/KT^ (11.77 g, 0.169 mol) (DMSO (150 ml) f&fo\Z 
7k%}yh9^/l>T^^ (23.66 ml, 0.169 mol) IrlTU 30ftW\MW bfc 0 
ttmm^^^tc^ Zmz.mMmi36- (2) -?#fc[(3R,5S)-7-ynn-5-(2,3- 

f-Z^n tVk)-2-^y-l, 2, 3, 5-<r f7t K 
P-4, l-^^X^-dr^-^t 0 ^-3— T/HTir b~ b V ZU (15. 0g, 0. 0339 mol) 

mm^y^y^^x^m^o WBrrmm\,x, 2-[(3R,5s)-7-ynn-5- 

(2, 3-v^ h * x/y ^ -jv) -1- (2, 2-5?;* f/^P fcVk) -2-;^ y-i, 2, 3, 5-7 1 h 
7t Kn-4,l^^X^^if t°^-3-^/V]-N'-b Kndrv-zc^^ 5; KT $ K 

(17.5 g) ^7W7^iUHfc. *»^»C&©Rl&WBV^fc. 
'H-NMR (CDC1,) 5 : 0.95 (9 H, s), 2.56 - 2.64 (1 H, m), 2.79 (1 H, dd, 
J=14.4, 7.1 Hz), 3.36 (1 H, d, J=13. 9 Hz), 3.60 - 3.65 (3 H, m), 3.89 (3 
H, s), 4.07 - 4.14 (1 H, m), 4.50 (1 H, d, J=13. 9 Hz), 4.98 (2 H, s), 
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6.25 - 6.29 (1 H, m), 6.60 (1 H, d, J=2. 1 Hz), 6.99 (1 H, dd, J=5. 9, 3.9 
Hz), 7.16 - 7.23 (2 H, m), 7.29 - 7.35 (2 H, m) 0 

(4) ^0!|136-(3)^#e>tLfc2-[(3R,5S)-7-^nt3-5-(2,3-v ? ^ h^^i^ 
A-)-l-(2, 2-v^ f-jVfxi K°M-2-tty-l, 2, 3, 5-T h7t KM, V-^fXHr 
5 ^■t^lfy-3-/f;W]-N , -t Ko^i^W^ KT § K (1.67 g, 3.5 mmol) <D 

THF (15 ml) V V ^)VT 3: is (0. 83 ml, 5. 95 mmol) t n o-6-y-3r 

y^*f-J/Ifcy (0.69 g, 3.85 mmol) ^Tk^T^TU MT?2. 5B#ff«# 
LfCo gM^«ETiH LfcflK * (15 ml) Srjbn*.. llBf^W51^bfc 0 

LT, 5-(3-{[(3R, 5S)-7-^aa-5-(2,3-v ? ^ b=¥^7^^/^)-l-(2, 2-$?^^r/U 
y*jv)-2-3r* y-1, 2, 3, 5-r h7t Kn-4, bTV-W-^] y 
^/V}-l,2,4-^dri^v 5 Ty— /k-5— r/W)^^^>-ifey^/l< (l.04g) £#fc 0 
l H-NMR (CDC1 3 ) 8 : 0.95 (9 H, s), 1.63 - 1.91 (4 H, m), 2.36 (2 H, t, 
15 J=7. 2 Hz), 2.87 (2 H, t, J=7. 4 Hz), 3.20 - 3.42 (3 H, ra), 3.62 (3 H; s), 

3.67 (3 H, s), 3.88 (3 H, s), 4.43 (1 H, t, J=6. 8 Hz), 4.51 (1 H, d, 
J=13.9 Hz), 6.31 (1 H, s), 6.58 (1 H, s), 6.97 (1 H, dd, J=8. 0, 1.6 Hz), 
7.07 (1 H, dd,' J=7;7, 1.5 Hz), 7.15 (1 H, t, J=7.9Hz), 7:29 - 7.37 (2 H, 
m) 0 

20 (5) »Ml36-(4)T*#btbfc5-(3-{[(3R,5S)-7-^nn-5-(2,3-v J y h^7x 

^/V)-l-(2,2-v ? y^7l^7 P tn bVl^)-2-^-=3ry-l,2,3, S-T b 7 t Kn-4, l-^O'X 

JV (1.04 g, 1.73 mmol) ©i^y-;^ (10 ml) KWAMCt h V !7-Mc?g 
m (2.60 ml, 5. 20 mmol) SrSfcbHU 13BfHTO$L.fc„ ^«7KT*«Lfc^ 

at*- v- y # D-7h^ 7 7^-i: r Wig ux. 3- (3- { [ or, bs) -7-y 

PP-5-(2,3-y^ h^r^7^^^)-l-(3-t Kn *ri/-2,2-i?* fvl^o \Z)V)-2- 
ir$r y-1, 2, 3, 5-r h 7 k K n -4, 1-- < ^X^-^-fef t°^-3— f />] y *f~M -l, 2, 4- 
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*^t^7/-^-W^)^^? 1^8(0. 89 g) £#7Co 

'H-NMR (CDC1 3 ) S: 0.95 (9H, s), 1.66-1.93 (4H, ra), 2.39 (2H, t, J = 7. 3 
Hz), 2.88 (2H, t, J = 7.4 Hz), 3.19-3.41 (3H, m), 3.62 (3H, s), 3.88 (3H, 
s), 4.43 (1H, t, J = 6.8 Hz), 4.51 (1H, d, J = 13.9 Hz), 6.31 (1H, s), 
6.58 (1H, d, J = 1.5 Hz), 6.96 (1H, dd, J = 7. 9, 1. 7 Hz), 7.07 (1H, dd, 
J = 7.8, 1.6 Hz), 7.14 (1H, t, J = 7.8 Hz), 7.28-7.37 (2H, m) 0 

mmw 137 

3-(3-{[(3R, 5S)-7-^ n P-5-(2, 3-W h^/7xs^)-l-(2, 2ri?* ^->Vfn fc° 
;v)-2-^y-l, 2, 3, 5-T h7t Kn-4, l^vXt^fffy-3->f;v] ^ 5vH~ 
1, 2, 4-t*t^7^;H-^;v) tt'u tr^-^K 




^-NMR (CDCI3) 6: 0.95 (9H, s), 2.90 (2H, t, J = 7. 3 Hz), 3.16 (2H, t, 
J = 7.3 Hz), 3.21-3.40 (3H, m), 3.62 (3H, s), 3.88 (3H, s), 4.42 (1H, t, 
J = 6.7 Hz), 4.51 (1H, d, J = 13.9 Hz), 6.31 (1H, s), 6.59 (1H, d, J = 
1.5 Hz), 6.97 (1H, dd, J = 8.0, 1.6 Hz), 7.06-7.11 (1H, ra), 7.16 (1H, t, 
J = 7.9 Hz), 7.29-7.37 (2H, m) 0 

mmm 1 3 8 

4-(3-{[(3R, 5S)-7-^ n P-5-(2, 3-i?t V**sy ^~jV)-\-(2, 2-i? * "n fc° 

su)-2-tty-i, 2, 3, 5-r h7t Kn-4, M * TvW- 

1, 2, y—/\s-5-J A>) i/m . 
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'H-NMR (CDC1 3 ) 6: 0.95 (9H, s), 2.08-2.20 (2H, m), 2.49 (2H, t, J = 

7.1Hz), 2.95 (2H, t, J = 7.3 Hz), 3.19-3.42 (3H, m), 3.62 (3H, s), 3.88 

5 (3H, s), 4.44 (1H, t, J = 6. 8 Hz), 4.51 (1H, d, J '= 13.9 Hz), 6.31 (1H, 

s), 6.59 (1H, s), 6.97 (1H, dd, J = 8. 0, 1.8 Hz), 7.08 (1H, dd, J = 7. 8, 

1.4 Hz), 7.16 (1H, t, J = 7.9 Hz), 7. 30-7. 36 (2H, m) 0 

mmm 139 

. • 3- (3- {2- [ (3R, 5S) -5- (2, 3- v> * \>*U7^ -1- (3- 1 K n df %/- 
10 : 2, 2-^ T/Uyu \f;V)-2-^y-l, 2, 3, 5-T" h7t Kn-4, l-^O-X^drlH? fc Q 




'H-NMR (CDC1 3 ) 5: 0.64 (3H, sj, 1.05 (3H, s), 2.15-2.41 (2H, tn), 
15 2.77-2.98 (4H, m), 3.07-3.20 (3H, m), 3.37 (1H, d, J = 14. 3 Hz), 3.59- 

' 3.66 (4H, m), 3.89 (3H, s), 3.95 (1H, dd, J = 7. 7, 5.3 Hz), 4.46 (1H, d, 
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J = 14. 3 Hz), 6.15 (1H, s), 6.60 (1H, d, J = 2. 3 Hz), 6.95-7.02 (1H, m), 
7.17-7.22 (2H, in, J = 4. 1, 4.1Hz), 7.29-7.39 (2H, ra) 0 
MMffl 14 0 

3-(3-{2-[(3R,5S)-7-^ a a -5- (2, 3-^ h ^=^)-l-(2, ^-fVfu 

M°;v)-2-^y-l, 2, 3, 5-*r h 7 fc Kn-4, l-^i/X^drlH? \?l/-Z-<< 
M-h 2, 4-t= 3 rt^7/^-5-{;l') Zfu t'j-^m 



H 3 C 




«#|136i: |W]*£K LT^S^lN^tfco 

'H-NMR (CDC1 3 ) 5: 0.94 (9H, s), 2.14-2.41 (2H, m), 2.77-2.98 (4H, m), 
3.11 (2H, t, J = 7.3 Hz), 3.34 (1H, d, J = 13.9 Hz), 3.63 (3H, s), 3.89 
(3H, s), 3.93 (1H, dd, J = 7. 9, 5. 1 Hz), 4.51 (1H, d, J = 13.8 Hz), 6.27 
(1H, s), 6.60 (1H, d, J = 2. 1 Hz), 6.98 (1H, dd, J = 7. 0, 2.6 Hz), 7.15- 
7.24 (2H, ra), 7.28-7.36 (2H, ra)„ 

mmm hi 

4-(3-{2-[(3R,5S)-7-^np-5-(2,3-v^ h^v^7^^/^)-l-(3-t Kndf^- 
2, "f-jv-fxi t°;V)-2-s>T*c s J-\, 2, 3, 5-T h 7 t Fp-4, l-^OX^^ fc° 
^-3-^ }V\ -1, 2, A-tt^JT y*—/U-5-' f )V) Zf?^m 
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^-NMR (CDC1 3 ) 8: 0.64 (3H, s), 1.05 (3H, s), 2.02-2.14 (3H, m), 
2.18-2.42 (2H, m), 2.45 (2H, t, J = 7.2 Hz), 2.77-2.99 (4H, ra), 3.15 (1H, 
d, J = 12.1 Hz), 3.37 (1H, d, J = 14.3 Hz), 3.58-3.66 (4H, ra), 3.89 (3H, 
s), 3.95. (1H, dd, J = 7. 8, 5.4 Hz), 4.46 (1H, d, J = 14.3 Hz), 6.15 (1H, 
s), 6.60 (1H, d, J = 2.3 Hz), 6.95-7.03 (1H, m), 7.16-7.23 (2H, m), 
7.29-7.39 (2H, m) Q 

mmm 142 

3-(3-{3-[ (3R, 5S)-7-^ n a -5- (2, h *t*S7 ^=.jV)-\-{2, fvl^n 

W-2-^-^y-l, 2, 3, 5-X h 7 t Kn-4, l-'O'X^iH? M'^Z^M-fu t° 
M-h 2, 4-t^t^7^/W5-^'/l/)7 s P t°^"V^ 




'H-NMR (CDC1 3 ) 8: 0.94 (9H, s), 1.70-2.03 (4H, m), 2.66-2.78 (2H, m), 
2.90 (2H, t, J .= 7.2 Hz), 3.15 (2H, t, J = 7. 2 Hz), 3.34 (1H, d, J = 
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13.9 Hz), 3.62 (3H, s), 3.85 (1H, dd, J = 7. 5, 4.8 Hz), 3.89 (3H, s), 
4.50 (1H, d, J = 13.9 Hz), 6.24 (1H, s), 6. 59 (1H, d, J = 2. 3 Hz), 6.98 
(1H, dd, J = 7. 7, 2.1 Hz), 7.15-7.36 (4H, m)„ 

. mmm 143 

(3R)-4-(3-{[(3R,5S)-7-^ an -5- (2, 3-5?* ^$<7*=A')-l-(2 f 2-3?*?^ 
-fn fcV^)-2-^y-l, 2, 3, 5-<r hv fc Kn-4, l-^<^X^^f ^-3-^f/V] 




'H-NMR (CDCls) 5: 0.95 (9H, s), 1.07 (3H, d, J = 6. 6 Hz), 2.33 (1H, 
dd, J= 15.6, 7.2 Hz), 2.41-2.63 (2H, m), 2.84 (1H, dd, J= 15.3, 6.9 
Hz), 2.96 (lHrdd, J =15.3, 6.6 Hz), 3.21-3.42 (3H, m), 3.62 (3H, s), 
3.88 (3H, s), 4.45 (1H, t, J = 6. 8 Hz), 4.51 (1H, d, J = 13.9 Hz), 6.31 
(1H, s), 6.58 (1H, s), 6.96 (1H, dd, J = 7. 9, 1.7 Hz), 7.06 (1H, dd, J = 
7.9, 1.5 Hz), 7.14 (1H, t, J = 7.9 Hz), 7.29-7.37 (2H, ra) 0 
mMffl 14 4 

{ [ (3- { [ (3R, 5S) -7-^ n n -5- (2, 3-5?* ]> **y? ^ -;v) -l- (2, 2-v 5 * =f-;Vfn tr 

y-l, 2, 3, 5-fh7t Fn-4, 1-^X^iH? ^-3-^ A-] * 
1, 2, 4-^"=¥f- 5*T y — /V-5— f ^) * ?Vk! ^-^-} ^ 
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H 3 C 




( 1 ) mMMl36t LT-g-/& Lfc OR, 5S)-7-^ u o-3-{ [5-(^ PO^f 
yW)-l, 2, 4-^-^^v J T)/— /W3—jVk| ^vM~5-(2, 3-v^ h ^7 ^~/U)-l- 
(2, 2-v 5 ^ ^/W7°P \f?V)-l, 5-^fc Kp-4, 1-^^X^Ifi? fc°>^2(3H) ' 

(3.8 g, 4.98 mmol) CODMF (30 ml) Wfc^jrWk* V V A (0. 76 g, 5.97 

mmoi) ^px., mMx~i2f$mm&i,ft 0 %.j&m*ffim^/\'T*mm.u t&fn 

?jvd y&txi^y mmmtfe : ^MM'- sH£:*?vv (4: i)] Tit r. i 

^£"9®^ S-[(3-{[(3R,5S)-7-^ n n-5-(2,3-v^ h=3rv'7^^V)-l-(2, 2-v 5 
^ =f-)V7n tW)-2-^-^y-l, 2, 3, 5-r b7t Kn-4, l—^X^lHf fc 0 ^-3- 
-< A-] * fvW -1, 2, 4-^-^rif i?T jV) * (2. 45 g, 4. 26 mmol, 

86%) %&&&wmmmkvxmz 0 

X H-NMR (CDC1 3 ) 8: 0.95 (9H, s), 2.40 (3H, s), 3.30 (2H, dd, J = 6. 7, 
2.4 Hz), 3.37 (1H, d, J = 13.9 Hz), 3.62 (3H, s), 3.88 (3H, s), 4.28 (2H, 
s), 4.42 (1H, t, J = 6.8 Hz), 4.51 (1H, d, J = 13.8 Hz), 6.30 (1H, s), 
6.58 (1H, d, J = 1.9 Hz), 6.97 (1H, dd, J = 8. 1, 1.5 Hz), 7.05 (1H, dd, 
J = 7.8, 1.0 Hz), 7.' 17 (1H, t, J = 8. 0 Hz), 7.28-7.37 (2H, m) 0 

(2) mm. S-[(3-{[(3R,5S)-7-^an-5-(2,3-v^ h=3r^!7^/U)-l-(2, 2-v 5 
J. f^/p tVl^)-2-^-^y-l, 2, 3, 5--T h 7 t Kd-4, l-^i/X^lHf fc° V-3- 
-iJV] /• f-M-1, 2, 4-Jr*c-f-iST > S— f /V) ?7U] (1. 0 g, 1. 74 mmol) <D 

(10 ml) ^{^2N7K^b-7" (1.74 ml, 3.48 mmol) 

$G&, «^^v-^iN-e«Ufc#, iJITilibfc, 2§?£<£>THF (10ml) . 
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^miC^U^r^ai^-jU (0.12 ml, 1. 04 mmol) kfom#})$J* (0. 24 g, 1.74 

mraoi) £8§#nu n^mmWLtco MW^^fiUil, tK. ffifaim 

(10 ml) KMffiU 2H^.mit-rh ]) VJ»7mi$i (1.16 ml, 2.33 mmol) 

vn^^T«U ^JET^U {[(3-{[(3R,5S)-7-^C2P-5-(2,3-^ 
h *r*/-y 3L~)V)-\-{2, 2~i?t fcVu)-2-^-^y-l, 2, 3, 5-r f7t Kn- 

4, 1— ^X^lH? t"^-3— T /W] ^ ^/W -1, 2, 4-^-^f- v^T ^-/W5-^ /U) ^ 

10 ^]^}BKft (413 mg, .80%) &#fc„ 

l H-NMR (CDC1 3 ) 8: 0.95 (9H, s), 3.26 (1H, dd, J = 15.7, 6.7 Hz), 3.34- 
3.44 (4H, m), 3.63 (3H, s), 3.89 (3H, s), 4.00 (2H, s), 4.44-4.54 (2H, 
m), 6.31 (1H, s), 6.59 (1H, s), 6.97 (1H, dd, J = 8.0, 1.6 Hz), 7.07 (1H, 
dd, J = 7.9, 1.5 Hz), 7. 16. (1H, t, J = 8. 0 Hz), 7.34 (2H, d> J = 1. 3 Hz) Q 

15 _*IM14 5 

2- { [ (3- { [ (3R, 5S) -7-?vu -5- (2, 3-^^ V 7 ^ =/V) -1- (2, 2->M J-;Vf a 
M°j\s)-2-tty-\, 2, 3, 5-x h 7 t Ka-4, l-'^X^drlH? t°>-3— f /P] p< ^ 

/H-l, 2, y*^?v-5-4 M * ^vv] ^^-} -2-^ Tsi'Zfn ¥$->m ■ 



20 *»J144<b|R|#^U-C^M^#J^#fc 0 

X H-NMR (CDC1 3 ) 5: 0.94 (9H, s), 1.54 (3H, s), 1.56 (3H, s), 3.20 (1H, 
dd, J= 15.4, 6.2 Hz), 3.33-3.47 (2H, m), 3.63 (3H, s), 3. 89 (3H, s), 
4.01 (2H, s), 4.44-4.53 (2H, m), 6.30 (1H, s), 6.60 (1H, s), 6.98 (1H, 
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dd, J = 7. 8, 1.8 Hz), 7.12 (1H, dd, J = 7. 7, 1.7 Hz), 7. 18 (1H, t, J = 
7.8 Hz), 7.34 (2H, d, J = 0. 9 Hz) 0 
mMWl 14 6 

{[l-(3-{[(3R, 5S)-7-^ n P-5-(2, 3-^/> h 

\£M y-1, 2, 3, 5-7" h 7 1 Kn-4, l-c^X^lH? *V-3->< AA * ^ 




'H-NMR (CDC1 3 ) 5: 0.94 (9H, s), 1.78 (3H, s), 1. 81 (3H, s), 3.15 (1H, 
dd, J = 15.8, 5. 3 Hz), 3.28-3.53 (4H, m), 3.64 (3H, s), 3.89 (3H, s), 
4.47 (1H, d, J = 13.9 Hz), 4.53 (1H, dd, J = 8. 7, 5.3 Hz), 6.30 (1H, s), 
6.62"<1H, s), 6. 98 (1H, dd, J = 7. 0, 2. 8 Hz), 7.13-7.22 (2H, m), 7.36 . 
(2H, d, J = 1. 3 Hz)„ 
mt&M 14 7 

{[l-(3-{[(3R,5S)-7-^n a-5-(2, 3-5?>» h ^v^^^/l^-l-O-fc Kn^- 
2, 2-v J ^^"7 P n ^)-2-^"^y-l, 2, 3, 5-T h 7 fc Kn-4, l-^^X^lHf fc° 
)V\ * =5-M -1,2, 4-^-^r-^^T y* — /W5--f g£ 
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'H-NMR (CDC1 3 ) 8: 0.67 (3H, s), 1.04 (3H, s), 1. 78 (3H, s), 1.79 (3H, 
s), 3.16-3.27 (2H, m), 3.35-3.49 (4H, m), 3.59-3.67 (4H, ra), 3. 89 (3H, 
s), 4.41-4.53 (2H, m), 6.19 (1H, s), 6.61 (1H, s), 6.99 (1H,. dd, J = 7. 9, 
1.9 Hz), 7.11 (1H, dd, J = 7. 8, 1.8 Hz), 7.18 (1H, t, J =. '7.19 Hz), 7. 34- 
7.43 (2H, m) 0 
mMM 14 8 

{ [ (3- { [ (3R, 5S) -7-? n n -5- (2, 3-v 5 * h * is7 ^ -1- (3- fc K n * *y-2, 2- 
*J* \?j)/)-2-jr*y-l, 2, 3, 5-T h7t Kd-4, 1-^>X^=¥1H? 

3-^ )V\ * f-M -1, 2, 4-^-drf- S?T /^-5--{ ;U) * ^mW. 




'H-NMR (CDC1 3 ) 5: 0.66 (3H, s), 1.05 (3H, s), 3.17-3.32 (2H, m), 
3.34-3.48 (4H, m), 3.58-3.68 (4H, m), 3.89 (3H, s), 4.00 (2H, s), 4,42- 
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4.53 (2H, m), 6.19 (1H, s), 6.61 (1H, d, J =1.3 Hz), 6.98 (1H, dd, J = 
8.1, 1.5 Hz), 7.07 (1H, dd, J = 7. 7, 1. 5 Hz), 7.17 (1H, t, J = 8.0 Hz), 
7.33-7.42 (2H, m) 0 
MW\ 14 9 

2-{[(3-{[(3R,5S)-7-^nn-5-(2,3-v>7< b ^i/7i-^)-l-(3-t Kndfv- 
2, 2-v 5 /- ^;V7n tVU)-2-^y-l, 2, 3, 5-T h 7 t Kn-4, l-^vX^drlHf fc° 
V-3-^ )V\ * J-JV) -1, 2, 4-^-^f-i^T )/— /V-5-- f /U) * f-jU] f-*} -2-* ^^7° 




. £«J144 h mUK LT*M^#J&#fc 0 

Ml-NMR (CDC1 3 ) 5: 0.66 (3H, s), 1.04 (3H, s), 1.54 (3H, s), 1.54 (3H, 
s), 3.14-3.29 (2H, m), 3.34-3.47 (2H, m), 3.57-3.66 (4H, m), 3. 89 (3H, 
s), 4.03 (2H, s), 4.42-4.52 (2H, m), 6.19 (1H, s), 6. 60 (1H, d, J = 1. 1 
Hz), 6.98 (1H, dd, J = 8. 1, 1.7 Hz), 7.09 (1H, dd, J = 7. 7, 1.5 Hz), 
7.17 (1H, t, J = 7.9 Hz), 7.33-7.41 (2H, m)„ 

mmm 150 

[ (3- { [ (3R, 5S) -1-7 n P -5- (2, 3-v^ b^7x -1- (2, 2-^ f/U/n fcf 
/U)-2-^-dry-l, 2, 3, 5-x h 7 t Kn-4, 1-^VX^iH? fcri^-3->f ^ 
1, 2, 4-^T S?T — /1--5— T /U) BHR 
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(1) MMMie~(.2) t LT#fc2-[ (3R, 5S) -7-^ o n-5-(2, 3-*J* h^ri^ 

7x.~/U)-l-(2, =f-^Zfn t°/U)-2-^-=3ry-l, 2, 3, 5-r b 7 fc Kn-4, l-*< 

yXt#f€if y-3-^f/V]x^ t7 5 K (l.O g, 2.10 mmoDOTi? h>-(io 
5 ml)«E»cfc 3 pflS* TvKO. 65 ml, 10. 48 nmol) L"C14B#HH*#Lfc„ 

»SraftET*l6bfc« % B»T^ i E-=5'A(0.81 g, 10.48.mmol)'«b^^y-/W 

do mi) sr^bn L-xmmMfmm ltc. «o pn^ is&m^—t n n 

f?-/U*/U%7?^(0.23 ml, 2.1 mmoD^^BLfc^ jfcKft^MJ^A 
(0.375 g, 9.38 mmol)W7k(3 mD^gEjRSr-lOlCC^o < •? iMTUfc 0 Rjfc^Sr- 
10 lO«C-e2^ia$'b^ ^«a-C30^rajg#bfCo SJ6?KSrgffife^^-C*ftl±J N 

P*^*?A^bv h CMH« : Rgfcc^vW (95:5-85 : 15)] "C 

HfflWS r. k ?> (3R, 5S)-7-^ P P-3-[(5-^ P.P-1, 2, 4-f7^7/-/W3- 
-Y ;U) P< fvV] -5- (2, 3-v?^ h 3r 9 S7 * -1- (2, 2- 5vK/p f /U) -1, 5-v 5 
15 t Kn-4, l-^^X^-^rf-^f^-2(3H)-^-^ (0.46 g, 0. 857 mmol, 41%) £6 

'H-NMR (CDC1 3 ) 5: 0.95 (9H, s), 3.33-3.48 (2H, m), 3,55-3.66 (4H, m), 
3.89 (2H, s), 4.50 (1H, d, J = 13.8 Hz), 4.58 (1H, t, J = 6. 7 Hz), 6.31 
(1H, s), 6.59 (1H, d, J = 1. 1 Hz), 6.93-7.04 (2H, m), 7.15 (1H, t, J = 
20 8.0 Hz), 7.30-7.38 (2H, m)„ 

(2) H;6feMl50- (1) h tlfz (3R, 5S) -3- [ (5-^ P P -1, 2, 4-^T 

7^-/1^3-^ )V) ^ ^■/V']-5-(2, 3—^^ ^~;V)-l-{2,2-%? t° 
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/U)-l,5-i?t KP-4, l-^<>'X^-^-¥f^-2(3H)-^->' (0.46 g, 0.857 ramol) 
©THF(10 ml)«SSRlC^^ y 3—71^31^(113 ml, 1. 03 mmol) i^Sfc* V $ 
A (178 mg, 1.29 ramoD&S&UnU 45"C"?16l$IHlf# Lfc„ ISfcjKSrfflS&^/l' 

(95:5-85:15)] T?«f»*S'£ i: fcj; B [(3-{[(3R,5S)-7-^ n n-5-(2, 3- 

S?^ h ^r->73i=/V)-l-(2, 2-$M f-t^rfxi tVU)-2-^"^y-l, 2, 3, 5-^ h 7 t K 
a -4, 1-^^X^-^-^if t'^-3-^/l^] ^ 5vV}-l, 2, 4-f7^7y-^-5-^^) ^ 
(0.48g, 0.774 mmol, 90%) tt#fc, 
'H-NMR (CDC1 3 ) 6: 0.95 (9H, s), 1.26 (3H, t, J =7.2 Hz), 3.32-3.43' 
(2H, m), 3.57 (1H, dd, J = 15.6, 6.9 Hz), 3.63 (3H, s), 3.89 (3H, s), 
4.01 (2H, s), 4.18 (2H, q, J = 7.2 Hz), 4.50 (1H, d, J = 13..9 Hz), 4.58 
(1H, t, J = 6.7 Hz), 6.31 (1H, s), 6.59 (1H, s), 6.96 (lH/.dd, J = 8. 1, 
1.5 Hz), 7.04 (1H, dd, J = 7. 8, 1.4 Hz), 7.15 (1H, t, J = 8. 0 Hz), 7.34 
(2H, d, J = 1.3. Hz) B 

(3) Hii0iJ15O- (2) -C#7t^^/^ [ (3-{ [ (3R, 5S) n n -5- (2, 3-S>* h is 
7xu~;U)-l-(2, 2-^^f-;Vzfn t»-2-t^y-l, 2, 3, 5-r h 7-t Kp-4,.1-^ 
- ^X^if-t? fc° V- W ^ "1,2, 4-^T ✓ — /W5->f Ad SB* ■ • 
(0.48 g, 0.774 mmol) ©x^y-;V(5 ml) £THF(5 iri)0A4MmiC2tt*afe{ltf- 
h }) £-Mc*gifc (1.16 ml, 2.32 mmol) \^X\WmW¥ Ut 0 S^Sr* 

T?ttWL7t^, v 5 ^.^/^— x^-e^Lfc 0 .Tkg^rlN^TK^-C^tt^Lfc 

MWt, ajt^^y-Zl-^^f-^bW^UT [(3-{[(3R,5S)-7-^n 
D -5- (2, 3-v 5 ^ h 3^:7 -1- (2, 2-v 5 ^ ^Vl^n XfjV) V-l, 2, 3, 5- 

rf7t Kn-4, i-^^X^-#f--^fc°>-3-^/k]^ TM-l, 2, 4-f7^7y-;v- 
5-^/k)^]^ (374 mg, 0.632 mmol, 82%) &M&J£Mit LT#7c: 0 

l H-NMR (CDC1 3 ) 5: 0.95 (9H, s), 3.34-3.45 (2H, m), 3.57-3.68 (4H, m), 
3.89 (3H, s), 3.93 (2H, s), 4.49 (1H, d, J = 13.9 Hz), 4.56 (1H, dd, J = 
7.2, 6.2 Hz), 6.31 (1H, s), 6.61 (1H, s), 6.97 (1H, dd, J = 8. 1, 1.5 Hz), 
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7.04 (1H, dd, J = 7.7, 1.3 Hz), 7.16 (1H, t, J = 7. 9 Hz), 7.33-7.38 (2H, 
m) 0 

MM® 15 1 

2-[(3-{[(3R, 5S)-7-^ u a -5- (2, 3-v»;* h^i/7x=;l/)-l-(2, a-S^^A^n 
tr/U)-2-**y-l. 2, 3, 5-7 1 h 7 t Ko-4, l-'O-X^^lHf f^-3-^/V] f- 
M-l, 2, /V) ^] -2-^ f;^aftyH 




(1) H*fc$Jl50- (1) (3R, 5S) -7-^ PP-3-[ (5-^ P a -1, 2, 4-^T *J7 9 

_ — /W3--Y /I/) ;* ?vU] -5- (2, 3-^^ h =c -1- (2, 2-^p< ^-/V^n tf/V) - 

1,5-^fc Kn-4, l-0-X^-=3r^if fc°^-2(3H)-^ (0. 54 g, 1. 0 mmol) <D 
THF(10 ml) 1 3-^ )VJ] ~? Y zfxi f^^^VWO. 28 ml, 2. 2 mmol) 
# V VMO. 21- g, 1. 5 mmol) *8Sftj LT45t:-ei3. BR^J^Lfc; £jfc»c&BI«fc 

ft*t bfc 0 mm*^? j —Mzmm x^mxt-f- hv& j»&&m (o. 836 mi, 
i.67 mnoi)&mttLxmmffiwi'Tz 0 Rj&m&mm^'T-fr-ettim, 7kkmaik 

^-2-* fjVfv. t^V^c^/KO. 18 ml, 1. 25 mmol), Jg&# JJ ? A (0. 17 g, 
1.25 mnol)*5j;OTHF(10 mDSr^JnU l4B*IWinSJ»lfc Lfc 0 KJ&$t&H^x^ 

(85:15-80:20)] l?mWrZ> £ t fc«fc 9 , 2-[(3-{[(3R, 5S)-7-^ a n-5- 

(2, 3- v 5 ^ h 3^:7 ^ -1- (2, 2- fvl^n tW) -2-^"^ y-i, 2 , 3, 5-r K 
=7 t Kn-4, l-^^X^-=¥^-1f b°^-3— (M * f-M-l, 2, 4-^T^T >A- /W5-^f 
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;V)^^-2-^^;V^u\f^riym (0.47 g, 87%)&#7t 0 

X H-NMR (CDC1 3 ) 5: 0.95 (9H, s), 1.16 (3H, t, J = 7. 1 Hz), 1.66 (3H, 
s), 1.68 (3H, s), 3.35-3.44 (2H, m), 3. 55 (1H, dd, J= 15.6, 6.6 Hz), 
3.62 (3H, s), 3.88 (3H, s), 4.06 (2H, ddd, J= 14.2, 7.1, 1.9 Hz), 4.51 
(1H, d, J = 13.9 Hz), 4.59 (1H, t, J = 6. 8 Hz), 6.30 (1H, s), 6.56 (1H, 
d, J = 1.9 Hz), 6.93-7.00 (1H, m), 7.13 (1H, t, J = 8. 0 Hz), 7.31-7.39 
(1H, m) Q 

(2) H*fe#dl51-(l)T-#fc^fvl' 2-[(3-{[(3R,5S)-7-^nP-5-(2,3-v^ h 
3r*S7 zl~/V)-1-(2, =f-)V7xi \fjV)-2-^V~\, 2, 3, 5-X> 7 t KO- 

4, l-^^X^iH? tT ^-3->f /V] * f-M -1, 2, 4-^-T *JT y—JV-S-s( JV) - 
2-f?-;V^fu\Urism. (0.47 g, 0.725 mmol) (D^f / — /V(10 mDfg&KWfcB. 
it-Th]) £A7k^(l.l ml, 2.17 mmol)^^][Ib-C2B#F^#Lfc 0 &J«£r7k 

Sibt, 2-[(3-{[(3R,5S)-7-^nn-5-(2, 3-v f ^ b drv^^/l^-l-^, 2-v 5 
^ 9vk:/n tVV)-2-^-^y-l, 2, 3, 5-7" f7kKn-4, l-<yXt^tf t°>-3- 
/K) 7< 2, 4-^T^T^-/W5--f /U) 7^:1-2-^ 7VU:/a fcT^lft (332 

mg,- 74%)&#fc„ 

l H-NMR (CDC1 3 ) 6: 0.95 (9H, s), 1. 66 (3H, s), 1. 68 (3H, s), 3.34-3.49 
(2H, m), 3.56-3.67 (4H, m), 3.89 (3H, s), 4.49 (1H, d, J = 13.9 Hz), 
4.57 (1H, t, J = 6.7 Hz), 6.31 (1H, s), 6.58 (1H, d, J = 2.1 Hz), 6.97 
(2H, dd, J = 7.1, 5.9 Hz), 7. 14 (1H, t, J = 7.9 Hz), 7.31-7.43 (2H, m) c 
^^15 2 

4-[(3-{[(3R, 5S)-7-^ u n-5-(2, 3-v^ b *ci/7 (2, 2r 9 J* fjVfu 

M°;V)-2-±*)J-l, 2, 3, 5-7b7t Ko-4, l-^X^drlHf f^-3-^/V] * f~ 
M-l, 2, 4-^T i?T y-/^-5-4 M f*] Vfk 
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H3C 




10 



^-NMR (CDCI3) 5: 0.95 (9H, s), 2.03-2.15 (2H, m), 2.50 (2H, t, J = 
7.1 Hz), 3.29 (2H, dt, J = 7. 0, 2.3 Hz), 3.33^3.43 (2H, m), 3.58 (1H, dd, 
J = 15.6, 6.9 Hz), 3.63 (3H, s), 3.88 (3H, s), 4.50 (1H, d, J = 13.8 Hz), 
4.61 (1H, t, J = 6. 7 Hz), 6.31 (1H, s), 6.58 (1H, s)., 6. 96 (lH, dd, J = 
8.1, 1.5 Hz), 7.03 (1H, dd, J = 7.9, 1.1 Hz), 7.14 (1H, t, J = 7.9 Hz), 
7.33 (2H, d, J = 1. 3 Hz) G 

1 

mmm 153 

[ (3- { [ (3R, 5S) -5- (2, 3-^ b 4r%s? * =->V) -1- (3- fc K n **y-2, 2-i> 

t f-jVfu tVl^)-2-^-^y-l, 2, 3, 5-r h 7 t Kp-4, l-^^X^-=ar-y-if t'^-3- ' 
/w] * -l, 2, 4-?-Ti?T V — yv-5— f /V) ; 



15 




LH/ 



OH 



OH 



X H-NMR (CDCl,) 5: 0.65 (3H, s), 1.04 (3H, s), 3.20 (1H, d, J = 11. 9 
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Hz), 3.35 (1H, dd, J = 15.9, 5.4 Hz), 3.42 (1H, d, J = 14.3 Hz), 3.59- 
3.71 (5H, m), 3.89 (3H, s), 3.99 (2H, s), 4.46 (1H, d, J = 14.3 Hz), 
4.58 (1H, dd, J = 7. 9, 5. 5 Hz), 6.19 (1H, s), 6.62 (1H, s), 6.98 (1H, dd, 
J = 8.0, 1.6 Hz), 7.09 (1H, dd, J = 7. 9, 1. 5 Hz), 7.17 (1H, t, J = 7. 9 
Hz), 7.35-7.44 (2H, m) 0 
MMm 15 4 

5-(3-{[(3R, 5S)-7-^ n P-5-(2, h^iX7^=/l-)-l-(3-t .Kn^ri/-2, 2-. 

v 5 ^ 5vH7"n tVu) V-l, 2, 3, S-^r h v t R n -4, 1-^ VX^f-fef t°^- 
3-^f M * -1, 2, 4-**D-i?T 




(1) Il«tf58-<1) -C# btbfcl^ 3- [ (3R, 5S) -3- [ (2Z) -2-T ^ V -2- ft Rndr 
W $/)^^/^]-7-^cta-5-(2,3-v ? ^ hdpv'^^^/^^-^-^y^S-v't: K 
P-4, l-^^X^-drf-^h^-lCSHj-^^D^^-v^^^/^obV^ (2.67 g, 5.0 
mmol) £>THF (25 ml) l> ]) ^/UT % >-(l. 2 ml, 8. 5 mmol) 1 6-? n n- 

6-;*-3ry^rf-^^5v^ (0.98 g, 5. 5 mol) ^t^T^T U 7jC^T"e40# 

m s m^vi.5mmmwvtc 0 R^m^mmT^mi^tc^ * (25 mi) 

h^7 7^-^Ti»^L-C N 3-(3-{[(3R,5S)-7-^PP-5-(2,3-^ Y**y7^ 
~M -1- (3- k K n =¥ f-2, 2-vM 9VU:/t3 tf/i/) y-i, 2, 3, 5-r b y t: K 

P-4, l-^>-X^-drf-^t 0 ^-3-^/W]^ ^/W-l, 2, 4-t^t^7/-/l'-5-^;l') 
-O^^m^^ (1.73g) £r#fc 0 
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*H-NMR (CDCI3) 5 : 0.94 (3 H, s), 1.03 (3 H, s), 1.65 - 1.90 (4 H, m), 
2.03 (3 H, s), 2.35 (2 H, t, J=7. 2 Hz), 2.86 (2 H, t, J=7. 3 Hz), 3.29 (2 
H, ddd, J=30.5, 15.6, 6.7 Hz), 3.55 (1 H, d, J=13. 9 Hz), 3.61 (3 H, s), 
3.67 (3 H, s), 3.74 (l H, d, J=ll. 1 Hz), 3.85 (1 H, d, J=ll. 1 Hz), 3.88 
(3 H, s), 4.42 (1 H, t, J=6.7 Hz), 4. 58 (1 H, d, J=14. 1 Hz), 6.30 (1 H, 
s), 6.61 (1 H, d, J=1.5 Hz), 6.97 (1 H, dd, J=7. 9, 1. 7 Hz), 7.07 (1 H, 
dd, J=7.8, 1.6 Hz), 7.14 (1 H, t, J=7. 9 Hz), 7.29 - 7.38 (2 H, m)„ 

(2) mMm54-(l) X+&ibtitz3-(3-{[(3R, 5S)-7-y n P-5-(2, 3-v?y Y*^7 
^^/k)-l-(3-t Kp v-2, 2-^ =f-)V-fu \£)V)-2-ir^r^-\, 2, 3, 5-r b 7 t 
Kn-4, l-^^X^^^t°>'-3-^^]p<^/H-l,2,4-^^^Ty'— /W5-^' 
)V)^VWm.ff-)V (1.73 g, 2.63 mraol) <D^?/— JV^-W. (17 ml) ^2Nzk 
mfcj~hV t&fcmfc (5.25 ml, 10.5 mmol) »U 20#TO#b7t o fcfo 

BHI^^/^v^^j^blfllf* LT N 3-(3-{[ (3R, 5S)-7-^ n p-5-(2, 3-yy h 
drv-^.c^/k)-l-(3-t KndrV-2, 2-^y 9vKyu tf/^)-2-^"dr y-1, 2, 3,.5-x 
h 7 t Kn-4, r-^O-X^-dp-^if t°i/-3— T /kl y ^V} -1, 2, 4-^-^-^^T /W 
5-f IV) (1. 06 g) £#fc 0 

'H-NMR (CDCI3) 5: 0.65 (3H, s), 1.04 (3H, s), 1.66-1.93 (4H, m), 2.39 
(2H, t, J = 7. 2 Hz), 2.88 (2H, t, J = 7. 4 Hz), 3.12-3.28 (2H, ra), 3.33- 
3.44 (2H, ra), 3.57-3.67 (4H, m), 3.89 (3H, s), 4.40-4.53 (2H, m), 6.19 
(1H, s), 6.60 (1H, d, J = 1.7 Hz), 6.98 (1H, dd, J = 8. 1, 1.7 Hz), 7.09 
(1H, dd, J = 7. 7, 1.5 Hz), 7.16 (1H, t, J = 7.9 Hz), 7.32-7.41 (2H, m) 0 

mmm 155 

4- (3- { [ (3R, 5S) -1- (3-Tir h =3r i/-2, 2-v>y P fcVV) -5- (2, 3-v 5 

y h **S7 ^~;v)-2-3r*r y-1, 2, 3, 5-r F7t Kd-4, l-^^X^IHftV- 
3--Y /v] y r/H -l, 2, A-Or^-y- z?r y—;v-5-4 >v) y y 
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'H-NMR (CDC1 3 ) 8- 0.94 (3H, s), 1.03 (3H, s), 2.03 (3H, s), 2. 07-2. i9 
(2H, m), 2.48 (2H, t, J = 7.2 Hz), 2.95 (2H, t, J = 7.3 Hz), 3.24 (1H, 
5 dd, J = 15.6, 7.2 Hz), 3.36 (1H, dd, J = 15.6, 6.6 Hz), 3.55 (1H, d, J = 

14.1 Hz), 3.61 (3H, s), 3.74 (1H, d, J = 11.1. Hz), 3.85 (1H,' d, J = 11.3 
Hz), 3.88 (3H, s), 4.43 (1H, t, J = 6.7 Hz), 4.57 (1H, d, J = 14. 1 Hz), 
6.30 (1H, s), 6. 62 (1H, s), 6.97 (1H, dd, J = 8. 0, 1.6 Hz), 7.05-7.10 
(1H, m), 7.15 (1H, t, J = 7.8 Hz), 7.30-7.38 (2H, m) 0 
io . mMM 15 6 

5-(3-{[ (3R; 5S)-l-[3-Ti? 2-i>* ^fV/n tWM-^Tr P-5-(2, 3-v^ 

* h^7i^)-2-t^y-U,3,5-fh7k Kn-4, 1— <>X^ihift°>- 




15 
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1 H-NMR (CDCI3) 5: 0.94 (3H, s), 1.03 (3H, s), 1.67 - 1.77 (2H, ra), 
1.81 - 1.91 (2H, m), 2.03 (3H, s), 2.39 (2H, t, J=7. 2 Hz), 2.88 (2H, t, 
J=7.4Hz), 3.20 - 3.28 (1H, m), 3.30 - 3.38 (1H, m), 3.55 (1H, d, J=14. 1 
Hz), 3.61 (3H, s), 3.72 - 3.77 (1H, m), 3.85 (1H, d, J=ll. 1 Hz), 3.88 
(3H, s), 4.42 (1H, t, J=6.7 Hz), 4.57 (1H, d, J=13. 9 Hz), 6.30 (1H, s), 
6.61 (1H, d, J=1.7 Hz), 6.97 (1H, dd, J=7. 9, 1.7 Hz), 7.05 - 7.09 (1H, 
m), 7.14 (1H, t, J=7.9 Hz), .7.30 - 7.37 (2H, m)„ 
mMM 15 7 

3-(3-{3-[(3R,5S)-7-^nn-5-(2,3-v f ^ t^v^^—AO-l-tS-fc Kb^- 
2, 2-x?t M'/V)-2-^y-l, 2, 3, 5-fb7t Kb -4, l-^ixX;^3MH?'b p 

>--3— f /v] -fn M°M -1, 2, 4-^-^rf- V'T V—)V-*>-4 ;V) -fvi 



(1) TK^b^hU ?A (1.14 g, 28.4 mmol) (O THF (110 ml) MMWK (i? 
^ b*i/fcXftV fr)T± h= bV/^ (5.03 g, 28.4 mmol) % Ot TiTLfc. 
30$rmffiWVtc'&, mMMn5-(l)X*n<btlZ>mm 3-[(3R,5S)-7-^BB-5- 
(2, 3-i>* b *c*S7 ^ -2-$-* y-3- (2-*<* y^-=f-7V) -2, 3-v 5 fc Kb -4, 1— < 
VX^^-^t°X-l(5H)--r^]-2,2-v J ^^/^n tVV (11.01 g, 21.8 mmol) 

V U ?>VD 7^PTh^77^ —XffiM UT (2E) -4- [ (3R, 5S) -1- (3-Ti? h 
i/-2, 2-\?*=f>v7vi t°/U)-7-? cz a-5-(2, 3-v 5 ^ b^ri^y ^-~^)-2-^-^- V- 
l, 2, 3, 5-r f7t Ko-4, \-^<^X^^\f^-z-^ ;v-]-2-^T^^ bVjv 

(8. 15 g, 71%) %ntz 0 



CI- 




OH 
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X H-NMR (CDClg) 5 : 0.95 (3 H, s), 1.02 (3 H, s), 2.03 (3 H, s), 2.64- 
3.10 (2 H, m), 3.49 - 3.76 (5 H, m), 3.81 - 4.00 (5 H, m), 4.56 (l H, dd, 
J=14. 1, 5.1 Hz), 5.37 - 5.48 (1 H, m), 6.26 (1 H, d, J=2. 6 Hz), 6.62 - 
6.80 (2 H, m), 6.96 - 7.04 (l H, m), 7.12 - 7.39 (4 H, m) D 
5 (2) HjfifeMl57-(l)T?#bhife(2E)-4-[(3R,5S)-l-(3-r-fe h*cf-2,2-i?* s f' 

}\s-?T2 \?;V)-7-? n n -5- (2, 3-v 5 ^ Y^r-yy i^^)-2-t^y-l, 2, 3, 5-r h J 
t Kn-4, l-^VX^lH? t°^-3— i)V\ -2-^T>=- YV^ (8.. 15 g, 12. 4 
mraol) tV (80 ml) fc$$?U Tjf^l'VJ* (1.13 g, 46. 4 mmol) £r 

(40 ml) KmMU b])^^T^> (5.1 ml, 36 mmol), ^Tir^/V (2.0 
ml, 29.1 mmol) *Mx.W$Wmftl,fr 0 KJ£^&g1^^T*#^bfc^ 

*^7A^d-7 h^77^- t?3|t®iU-C4-[(3R,5S)-l-(3-T^: 
15 V--2, f-JVfxi u u -5- (2, 3-v 5 ^ h 3^!7 =A<) ~2-^ V~ 

1, 2, 3, 5-r h V t Ko -4, l-^^X^iH? fc°>'-3-'f /H ^= h ]) /W- (3. 89 
g, 91%) &#fc 0 

l H-NMR (CDCI3) 6 : 0.94 (3 H, s), 1.02 (3 H, s), 1. 67 - 2. 06 (7 H, m), 
2.37 (2 H, t, J=6.7 Hz), 3.52 (1 H, d, J=14. 1 Hz), 3.62 (3 H, s), 3.73 

20 (1 H, d, J=ll. 1 Hz), 3.81 -3.88 (2 H, m), 3.89 (3 H, s), 4.56 (1 H, d, 

J=13.9 Hz), 6.25 (1 H, s), 6.64 (1 H, d, J=2. 1 Hz), 7.00 (1 H, dd, J=7. 2, 
2.3 Hz), 7. 15 - 7.39 (4 H, m)„ 

(3) t Fn^-^T'^^&MM. (2.55 g, 36.7 mmol) (9^ f-jV^jVi^^y K 
^ (40 ml) h y o-TvKr 5 > (5.14 ml, 36. 7 mmol) ^MtlXZ^MW^^ 

25 tc 0 ^mm*Z3sU 5^^Hiife0iJl57-(2)-e#fen7t 4-[(3R,5S)-l-(3-Tir h 

*iS-2, f;^P M°JV)-1~? P n-5-(2, Z-*J* h Sr*/? ^=-/U)-2-^y- 

1, 2, 3, 5-7 1 F7fcKP -4; l-^^X^^-t? tf^-3-^ /U] y ^ f y )V (3. 89 
g, 7. 35 mmol) 80^-e6Pf TO# L7c 0 ^^^^^T'#f^brc 
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SHS 3-[(3R, 5S)-3-[4-T 5 /-4-(k Kp^tW 5; /)y^vK)-7-^ P P-5-(2, 3- 
v 5 /- h=arV7*=^)-2-^-^y-2,3-^t Kn-4, l^^X^iHffcrv-lfcH)- 
^/^-^-^^VK/Ptf/U (4.33 g) £TO*tLT#fc 0 

(4) HJfeMl57-(3)-C#b^fc@^ 3-[(3R,5S)-3-[4-T5/-4-(t 
^?/)^]-7-^PP-5-(2,3-^ h^S^7*=A')-2-**y-2,3-i?fc K 
P -4, l-O'Xtf^'iH? hf^-l (5H)-> T M-2, 2-v 5 ^ ^vl^P tVl^ 6>2l;&£0!l6O £ 

^-NMR (CDC1 3 ) 5 : 0.63 (3 H, s), 1.04 (3 H, s), 1.70 - 2.02 (4 H, m), 
2.66 - 2.78 (2 H, m), 2.89 (2 H, t, J=7. 2 Hz), 3.10 - 3. 20 (3 H, m), 
3.36 (1 H, d, J=14.3 Hz), 3.57 - 3.66 (4 H, m), 3.83 - 3.92 (4 H, m), 
4.45 (1 H, d, J=14. 3 Hz), 6.12 (1 H, s), 6.60 (1 H, d, J=2. 3 Hz), 6.99 
(1 H, dd, J=6.4, 3.4 Hz), 7.16 - 7.24 (2 H, m), 7.30 (1 H, d, J=8. 7 Hz), 
7.36 (1 H, dd, J=8.7, 2.4 Hz) 0 

mMm 158 

4-(3-{3-C(3R,5S)-7-i5'nP-5-(2,3-v ; y h=¥v^^^-/U)-l-(3-t: Kp^^X- 
2, 2-*J* rfvl^P t°/U)-2-^-dr y-1, 2, 3, 5-^ h 7 t Kn-4, 1— <^X;*-drlHf fc° 

^-3-4 jy] y°p tVM -1, 2, 4-*%-y-z?T y— /u-s-^i ;v) ^ 




: H-NMR (CDC1 3 ) 5 : 0.63 (3 H, s), 1.04 (3 H, s), 1.71 - 2.02 (4 H, m), 
2. 08 - 2. 20 (2 H, m) , 2. 49 (2 H, t, 3=7. 2 Hz) , 2. 74 (2 H, t, J=6. 4 Hz) , 
2.94 (2 H, t, J=7.3 Hz), 3.15 (1 H, d, J=12. 1 Hz), 3.36 (1 H, d, J=14. 3 
Hz), 3.57 - 3.66 (4 H, m), 3.83 - 3.92 (4 H, m), 4.46 (1 H, d, J=14. 3 
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Hz), 6.13 (1 H, s), 6.60 (1 d, J=2. 3 Hz), 6.99 (1 H, dd, J=6.8, 3.0 
Hz), 7.16 - 7.24 (2 H, m), 7.30 (1 H, d, J=8. 7 Hz), 7.36 (1 H, dd, J=8. 7, 
2.1 Hz) 0 

mmm 159 

3-(3-{[(3R,5S)-7-^ nn-5-(2, 3-vM h**s7 ^=/>)-l-(3-t 'Ke*S'-2,2- 
i?t ^-tVfxi y-1, 2, 3, 5-7- h 7 t Kn-4, l-^^X^iHflfV- 



(1) t Kn^v-T 5 IsWkfa (2.0 g, 5.78 ramol) O^f^A^^K 
^ (40 ml) h y ai^/ur 5 >- (4.05 ml, 28.9 mmol) S:JPxT305>W^# U 
fc 0 ^J8*J«r3*U ^>^^HJS^Jll5-(2)-C#P>^c3-[(3R,5S)-3-(2-{[tert- 
^fM^f^^U^^^-Z-i/T/xf^-T-^B a-5-(2,3-v J ^ h=¥ 
iX^rc^/W)-2-^-=3ry-2, 3-v>fc K^-^.l-^i'X^driHflf'i'-l (5HW/l/|- 
2,2-^^/^13 f/V Tirx— K3. 73 g, 5.78 mmol) ^JPx., 80°CT*2. 5B#^ 

Hiv > * A« b«EET«iie U m 3- [ (3R, 5S) -3- [ (3Z) -3-T § / - 
Z-iitert-zff'M&jT'Mi'V ;Ht^M-3-(t Kn^W 5 /)7"n tVu]-7- 
^ao-5-(2,3-^ bdr^y^^^)-2-^-^ry-2,3-i?t Ka-4,l^X^t 
■tftr^-l(5H)-^/l']-2 t 2-^^^7'n bT/KB5fif&5|5 (4.07 g, 100%) &#fc 0 

(2) HWJ159- (1) T*# 6> flftM 3- [ (3R, 5S) -3- [ (3Z) -3-T $ / -2- { [tert-:/ 
^vW^* ^vu) S/0 /u]^"dr^}-3-(t Kn dp-W $ /.) tV^]-7-^ u n-5- 
(2,3-v^ h^i/^ccn/k)-2-^y-2,3-^t Kn-4, l-^^X^iHf 
1(5H)-- f/^]-2,2-^y^/Vy°0 f/V (2.03 g, 2.99 mmol) (DTHF^^ (20 ml) 




OH 
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tC*jfrTM?3i^-/VT5^(0.63 ml, 4.49 mmolK Hnn-4-W^y» 

ml, 3.29 mmol) £MTL7c^ 5^Mfil^Ufe 0 
MJ±^tLfc^ ^^7K(20 ml)^tIX.17.5B#KW3S^bfc 0 

3- [3- (2- [ (3R, 5S) -1- (3-Tir f 5/-2, 2-v^ ^/V^P t%) -7-^ P P -5- (2, 3- 

i?t ^^/u)-2-^-^-y-i, 2, 3, 5-t h 7 t Kp-4, i-^^X^ih? t° 

^-3— T -l-{ [tert-^Mv^ ^) ^ y -1, 2, 4-^-^f- 

7y^;H- (/U]yxi fc^i/^^vWl. 65 g, 70%) &#fc 0 

l H-NMR (CDCQ 5 : -0.07-0.11 (6 H, m), 0.69-0.89 (9H, m), 1.04 (3 H, 
s), 1.09 - 1.15 (3 H, m), 1.29 - 1.38 (3 H, m), 2.09 - 2. 14 (3 H, m), 
2.32 - 2.60 (2 H, m), 2.85 - 2.95 (2 H, m), 3.18 - 3.29 (2 H, m), 3.61 
(1 H, d, J=14. 1 Hz), 3.68 - 3.72 (3 H, m, J=2. 4 Hz)„ 3. 80'- '3. 87 (1 H, 
m), 3.90 - 4.00 (4 H, m), 4.15 - 4.33 (3 H, m), 4.66 (1 H, dd, J=14. 0, 
8.2 Hz), 5.12 - 5.29 (1 H, m), 6.34 (1 H, d, J=12. 1 Hz), 6.72 (1 H, dd, 
J=10.3, 2.2 Hz), 7.03 - 7.11 (1 H, m), 7.22 - 7.44 (4 H, m) 0 

(3) ^Wl59-(2)-e^bnfc3-[3-(2-[(3R, 5S)-l-(3-Ti? h*is-2, 2-v 5 ^ 
5vK7°Pt:VU)-7-^PP-5-(2,3-^?< Y^ls? x-~;V)-2~Jr*y-l, 2, 3, 5-X b 
7tFn -4, fc° ^-3-4 M -1- { [tert-^^vW JsV) V /H 
tdri/)xf 2, ^t^t^T/^^/kj^n Iftyixf ^ (1.65 g, 

2.09 mmol) ©7t h~ I> V /^tfc (20 ml) ^H^yfb^^* ■ ^fvl^— T 
;\^Qf (0.53 ml, 4.19 mmol) ^yfrfcTlNx., yK&yXltifmWfr Lfc 0 

*mwi^^x%mLt^ ^mmziks mrnkmtxmt-u mm^?*^v 

AT«b^cJET^Lfc 0 »^an^;?yii (15 ml) K h V =&As 
T 5 ^ (0. 87 ml, 6. 23 mmol) £*P;l, ^i?)«LfcH^h^ ■ tf ]) Vl/ffifc 
(0.83 g, 5.19 mmol) <Z>DMS0^|#(3.3 ml)^TU 20B#F^»Lfc o 

X, 3- (3- { [ (3R, 5S) -1- (3-Tir h *ris-2, 2-i>* ^jV-fu n n -5- 
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(2, h^7^=^M-2~^y~l, 2, 3, 5-7- f 7 t Kn-4, l-^X^drlJ- 

if t?y-3— f/kl T-fe^W-l, 2, 4-^-^f-v ? T^— ;W5- i M ~?U f^^^M" 
(L05g, 75%) *m$ik LT#fc„ 

^-NMR (CDC1 3 ) 5 : 0.94 (3 H, s), 1.02 (3 H, s), 1.25 (3 H, t, J=7. 2 
Hz), 2.02 (3 H, s), 2.90 (2 H, t, J=7. 3 Hz), 3.25 (2 H, t, J=7. 3 Hz), 
3.42 (1 H, dd, J=17.8, 5.4 Hz), 3.57 (1 H, d, J=14. 3 Hz), 3.61 (3 H, s), 
3.73 (1 H, d, J=il. l Hz), 3.80 - 3.93 (5 H, m), 4.16 (2 H, . q, J=7. 2 Hz), 
4.54 (1 H, d, J=14. 1 Hz), 4.62 (1 H, dd, J=8. 0, 5.4 Hz), 6.28 (1 H, s), 
6.65 (1 H, s), 6.98 (1 H, dd, J=6. 4, 3.2 Hz), 7.13 - 7.21 (2 H, m), 7.36 
(2 H, s) c 

(4) Hifc#!ll59- (3) -C# ib*xfc3- (3- { [ (3R, 5S) -l-[3- (Tir h * vO -2, 
=f-/V7u u Pt-5-(2, 3-v^ Y5ri/7 x^)-2-^^y-l, 2, 3, 5-x b 

? t Kn-4, l-^yX;t* J 9-1it e ^-3-4^']T J £?-M-l, 2, A-^^JT^— /W 
5-' i jV)-f n idjrl/^^^lV (1. 05g, 1.562 ramol) <D^$ J — A%f&L (10 ml) 
^2N7K^b-^ hV V^W-WL (2.35 ml, 4. 68 mmol) ^qx.30^TO#Lfc„ S 

(3-{[(3R, 5SM-^ n n-5-(2; 3-i^ b=3r^7^^)-r-(3-t Kb 3^-2, 2^ 
^ ^,u7v kW)-2-^-^y-l, 2, 3, 5-rh7t Fn-4, l-^X^driHf tr>--3- 
4MT^^M-l,2,i-^^JT^—^-5-^Myn^^^m (160 mg, 17%) 

'H-MR (CDCI3) S : 0.65 (3 H, s), 1.01 - 1.07 (3 H, m), 2.98 (2 H, t, 
J=7. 1 Hz), 3.16 (1 H, d, J=12. 1 Hz), 3.25 (2 H, t, J=7. 0 Hz), 3. 37 - 
3.48 (2 H, m), 3.56 - 3.64 (4 H, m), 3.74 (1 H, d, J=19. 6 Hz), 3.82 - 
3.96 (5 H, m), 4.43 (1 H, d, J=14. 3 Hz), 4.61 (1 H, dd, J=8. 3, 5.1 Hz), 
.6.16 (1 H, s), 6.63 (1 H, s), 6.99 (1 H, dd, J=7. 2, 2.6 Hz), 7.13 - 7.23 
(2 H, m), 7.40 (2 H, s)„ 
mMM 16 0 

4-(2-{2-[(3R,5S)-7-^at2-5-(2,3-v ? ^ h ^->73i^/W)-l-(3-t Kn^- 
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2, y f-J^n tVU)-2-^"^y-l,2, 3, 5-T h7tKo-4, l-**yX3t*t"9~& \f 




l H-NMR (CDC1 3 )6: 0.64 (3H, s), 1.05 (3H, s), 1.93 (2H, quintet, J = 
7.5 Hz), 2.17-2.42 (4H, m), 3.616 (2H, t, J = 7. 5. Hz), 3.622 (1H, d, J = 
12.3 Hz), 3.82-3.94 (1H, ra), 3.89 (3H, s), 4.45 (1H, . d, J '= '14. 1 Hz), 
6.15 (1H, s), 6.61 (1H, d, J = 2.7 Hz), 6.99 (1H, dd,. J = 2. 4, 7.2 Hz), 
7.15-7.25 (2H, m), 7.30 (1H, d, J = 8.7 Hz), 7.35 (1H, dd, J = 2. 7, 8.7 
Hz) 0 

MMMl 6 1 

4-(2-{3-[(3R;5S)-7-^nct-5-(2,3-^ h 3r^y ai~/U)-l-(3-fc Kn=¥^- 
2, 2-i^ f/l^/D tVW)-2-^-^ry-l, 2, 3, 5-rh7t Kn-4, l-^i'X^lHf fc° 

^-3--r m -fn m°m -l, 3-5=-r y — /w5->r ^) >m 




»^ji22 1 mm\z Lxmmfc&to&ntz. 
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^-NMR (CDC1 3 ) 6 : 0.63 (3H, s), 1.04 (3H, s), 1.75-2.05 (6H, m), 2.39 
(2H, t, J = 7.5 Hz), 2.84 (2H, J = 7. 5 Hz), 2.90-3.01 (2H, ra), 3.15 (1H, 
d, J = 12.0 Hz), 3.35 (1H, d, J = 14.4 Hz), 3.61 (3H, s), 3.62 (1H, d, J 
= 12.0 Hz), 3.80-3.92 (1H, m), 3.89 (3H, s), 4.46 (1H, d, J = 14.4 Hz), 
6. 13 (1H, s), 6.60 (1H, d, J = 2. 4 Hz), 6.99 (1H, dd, J = 2. 7, 7.2 Hz), 
7.15-7.25 (2H, m), 7.30 (1H, d, J = 8.4 Hz)," 7. 31 (1H, s), 7.36 (1H, dd, 
J = 2.4, 8.4 Hz) D 

mmm 1 6 2 

4- (5- { [ (3R, 5S) -7-?uv -5- (2, 3-^ >^7* ~1~ (3- tKn* %s-2, 2- 
i?* f-jv-fn M°;v)-2-$-*c y-1, 2, 3, 5-T h 9 fc Kn-4, l-^^X^lHf tf 
3—T /v] * f-M -1, 3, 4-^-^rf-^T M ~7$ 




CT "OH 

'H-NMR (CDC1 3 ) 6 : 0.66 (3H, s), 1.05 (3H, s), 2.12 (2H, quintet, J = 
7.2 Hz), 2.49 (2H, t, J = 7. 2 Hz), 2.93 (2H, J = 7. 2 Hz), 3.17 (1H, d, J 
= 12.3 Hz), 3.29 (1H, dd, J = 6. 6, 15.9 Hz), 3.41 (1H, d, J = 14.4 Hz), 
3.47 (1H, dd, J = 6'. 6, 15.9 Hz), 3.614 (1H, d, J = 12.3 Hz), 3.615 (3H, 
s), 3.89 (3H, s), 4.46 (1H, d, J = 14.4 Hz), 4.51 (1H, t, J = 6.6 Hz), 
6.21 (1H, s), 6.61 (1H, d, J = 2. 1 Hz), 6.99 (1H, dd, J = 1. 8, 7.8 Hz), 
7.08 (1H, dd, J= 1. 8, 7.8 Hz), 7.18 (1H, t, J = 7. 8 Hz), 7.34-7.43 (2H, 
m) 0 

WfcM 16 3 

3- (5- { [ (3R, 5S) -7-^ p n -5- (2, 3-v^ h i/7 =-M -1- (3- 1 K n ^y-2, 2-i? 
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*f-}V~?v tf/l^)~2-^ y-1, 2, 3, 5-f>7t Rn-4, 1— <^X;^iHf t°^-3- 




(1) OT^!l57^(l)T'#f>tbrt(4S)-4-({2-[(3R,5S)-l-(3-Tir h =¥^-2; 2-v>> 
5vK/nfcVU)-7-^Pn-5-(2,3-^;* f^r^y ^=/V)-l, 2, 3, 5-r h 7 t Kp- 
2-^-^y-4, l-^l/X^y-H^ls-Z-j /VlTff-M fc K7^/)-.4-t^y^ 
^^^c^V(0. 25 g, 0.38 mmoD^v^np/.^ (4 ml) *§$?£-10 o Cl?fc° U 
(0. 067 ml, 0. 83 mmol) *5<fcT>* h V y ^ ^/W^^tM^ 

(0.13 ml, 0.79 mmol) £;tJD;UfWf# L7c 0 0°CT*M^1^fP^#^ g&?P^ 
BfciKffW- V y !7 J»7kmm (5 ml) ^Pxv 5 ^ np^y (80 ml) T*tt(±J Ufc c 

/V (3:2)) X*ffimtZ> r. i ^ i !9 3- (5- { [ (3R, 5S) -1- (3-T-fer h 3r^-2, 2r*S* T 
;V^n v n-5-(2, 3-v 5 /- hdrix^a^/l'M-^y-l, 2, 3, 5-x h 7 

t Kn-4, l-^^X^-drf-iffc'^-3— f/I/M 3, 4-^-=ar-^^T N /— /W2--f 

^^at'tyixf/k (0.16 g, 0.25 mmol, 66%) UT 

'H-NMR (CDC1 3 ) 5: 0.95 (3H, s), 1.03 (3H, s), 1.26 (3H, t, J = 7. 2 Hz), 
2.03 (3H, s), 2.80- 2.90 (2H, m), 3.14 (2H, t, J = 7. 5 Hz), 3.29 (1H, dd, 
J= 7.2, 15.9 Hz), 3.43 (1H, dd, J = 6. 6, 15. 9 Hz), 3.55 (1H, d, J = 
14.1 Hz), 3.62 (3H, s), 3.73 (1H, d, J = 10.8 Hz), 3.85 (1H, d, J = 10.8 
Hz), 3.89 (3H, s), 4.16 (2H, q, J = 7.2 Hz), 4.42- 4.93 (1H, m), 4.55 
(1H, d, J = 14.1 Hz), 6.31 (1H, s), 6.63 (1H, d, J = 1. 8 Hz), 6.98 (1H, 
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dd, J = 1. 5, 8.1 Hz), 7.07 (1H, dd, J = 1.5, 8.1), 7.18 (1H, t, J = 8. 1 
Hz), 7.32 (1H, d, J = 8.4 Hz), 7.36 (1H, dd, J = 1. 8, 8.4 Hz) G 

(2) |U60»J163-(1) T#bttfc3-(5-{[ (3R, 5S)-l-(3-T*fe h 2-v 5 ^ f-)V 

-fn n P-5-(2, 3-^ Y^yy^)V)-2-^V-\, 2, 3, 5-T h7t 

Kp-4, l-^^X^1H?lf^-3-^]^/W}-l, 3, 4-t+fi?7^-/W2-^ 
jV)-fxi }fytym^'MO. 1 g, 0. 16 mraol) N IN tKK^^ h V ^-Mcjgjft (0.6 
ml) JJit***/-^ (5 ml) 0^4bSrl^T2l^|BI«a^U^...RjcStt«r«ff 
ftffgU 7K (50 ml) T'«U &x.?-A'=.~- i TfV (10 ml) 7??jfe^bfc„ . 7k* £r 

in mmkm& a mi) t^&m, s»at^ (35 mi) •ettwurto was* 

(5-{[(3R,5S)-7-^Pd-5-(2,3-> f ^ ht/7^^/P)-l-(3-t Fd^>2,2-^ 
f-jvzfn f/V)-2-^-^y-l, 2, 3, 5-r h7k Kn-4, l-^i'X^drU-.-tf £V-3-^ 
/U] p( ^M-l, 3, 4-^-^rf-v ? T^/— /W2-f /P^o t°^-^^.(67 m£. 0. 12 mmol, 
75%) *&&MM*k LT#fc 0 

X H-NMR (CDCI3) 5: 0.65 (3H, s), 1.04 (3H, s), 2.89 (2H, t, J = 7. 5 Hz), 
3.14 (2H, t, J = 7.5 Hz), 3.17 (1H, d, J = 11.7 Hz), 3.29 (1H, dd, J = 
6.3, 15.9 Hz), 3.61 (3H, s), 3.62 (1H, d, J = 11.7 Hz), 3.89 (3H, s), 
4.46"(1H, d, J - 14.4 Hz), 4.44- 4.52 (1H, m), 6. 20 (1H, s), 6. 61 (1H, d, 
J = 1.8 Hz), 6.99 (1H, dd, J = 1. 5, 8.1 Hz), 7.07 (1H, dd, J = 1. 5, 8.1 
Hz), 7.18 (1H, t, J = 8. 1 Hz), 7.32- 7.42 (2H, m)„ 

mrnm 1 6 4 

3-(4-{[(3R,5S)-7-^an-5-(2,3-v^ h^r^7^— y0-l-(3-t Kp^-2,2- 
9 J* 5vl^°P M°;\s)-2-tt y-l, 2, 3, 5-T f7t Kn-4, 1-^^X^iHf If V- 
3— ( M y =f-M -1, 3-^T V — /W5— ( /V) -3- 1 Kc^r %r? n If;*- ^ 
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CI 




OH 



'H-NMR (CDCI3) 6 : 0.64 (3H, s), 1.01 (3/2H, s), 1.04 (3/2H, s), 2.67- 
2.87 (2H, m), 3.10-3.22 (2H, ra), 3.28-3.40 (2H, m), 3.49 (1H, dd, J = 
7.8, 14.1 Hz), 3.62 (3H, s), 3.59-3.68 (1H, ra), 3. 88 (3/2H, s), 3.89 
(3/2H, s), 4.37-4.54 (2H, m), 5.56 (1/2H, t, J = 5. 7 Hz), 5. 65 (1/2H, dd, 
J = 4.5, 8.7 Hz), 6.. 18 (1H, s), 6.52 (1/2H, d, J = 2, 1 Hz)',. 6.57.(1/2H, 
d, J = 2. 1 Hz), 6.86-7.04 (2H, m), 7.10-7.20 (1H, m), 7.25-7.36 (2H, m), . 
8.58 (1/2H, s), 8.61 (1/2H, s)„ 
MffiM 16 5 

(2E)-3-(4-{[(3R,5S)-7-^PP-5-(2,3-i^ h =^v'^zc=^)-l-(3-t Ko^i/- 
2, 2-S^ ^vi^/n M°/V)-2-Jr*y-l, 2, 3, V 7 t Kn-4, l-^xX^lH? fc° 

>--3— r m * fvw -1, 3-^r v— /v-5-< < jV)t# v /^m 



^-NMR (CDCI3) 5: 0.64 (3H, s), 1.05 (3H, s), 3.19 (1H, d, J = 12.0 
Hz), 3. 32-3. 51 (3H, m), 3.61 (3H, s), 3.67 (1H, d, J = 12.0 Hz), 3.87 
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(3H, s), 4.39 (1H, t, J = 6.0 Hz), 4.47 (1H, d, J = 14.4 Hz), 6.169 (1H, 
d, J = 15.6 Hz), 6.173 (1H, s), 6.54 (1H, d, J = 1. 8 Hz), 6.85-6.97 (2H, 
m), 7.09 (1H, t, J = 8.1 Hz), 7.26-7.37 (2H, m), 8.03 (1H, d, J = 15.6 
Hz), 8.67 (1H, s)„ 
mMM 16 6 

3-(4-{[(3R,5S)-7-^DP-5-(2,3-v ? p< h^i/7i^)-l-(3-t 

v 5 ^ fvVT'p tVV-)-2-^-^y-l, 2, 3, 5-t- h 7 t Kd-4, l-^^X^f-i? f^- 

3-w /v] * -l, 3-^-r y—/u-5-4 si*) -f p tr^-^ 



l H-NMR (CDCI3) S: 0.63 (3H, s), 1.04 (3H, s), 2.66 (2H, t, J = 7.5 Hz), 
3.10-3.40 (6H, m), 3.61 (3H, s), 3.66 (1H, d, J = 12.0 Hz), 3.88 (3H, s), 
4.38-4.46 (2H, m), 6.17 (1H, s), 6.53 (1H, d, J = 2.4 Hz), 6.90-7.00 (2H, 
m), 7.13 (1H, t, J = 7.8 Hz), 7.26-7.38 (2H, m), 8.52 (1H, s)„ 
W&k 16 7 

4-(2-{[(3R,5S)-7-^ P n-5-(2,3->^ h^^7x=;l/)-l-(3-t 

V* ^vK^p tVV) y-1, 2, 3, 5-T h 7 1 Kp-4, l-^-^XttW 

•2,-4 /U]7tf;M -1, 3-^T V—)V-h-4 ;v) -f? ^ 
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ci 




HO" 



OH 



'H-NMR (CDCI3) 5 : 0.65 (3H, s), 1.04 (3H, s), 1.95-2.10 (2H, m), 2.43 
(1H, t, J = 7.2 Hz), 2.97 (2H, t, J = 7. 2 Hz), 3.14 (1H, d, J = 12.0 Hz), 
5 3.41 (1H, d, J = 14.1 Hz), 3.55 (1H, dd, J = 4.8, 18.3 Hz), 3.61 (3H, s), 

3.63 (1H, d, J = 12.0 Hz), 3.89 (3H, s), 3.95 (1H, dd, J = 8. 4, 18. 3 Hz), 
4.48 (1H, d, J = 14.1 Hz), 4.58 (1H, dd, J = 4.8, 8.4 Hz), 6,17 (1H, s), 
6.62 (1H, s), 6.95-7.00 (1H, m), 7.13-7.21 (2H, m), 7. 36-7.' 42 (2H, m), 
7.70 (1H, s) 0 
10 MMM 16 8 

3-(5-{[(3R,5S)-7-^nn-5-(2,3-v^ Kn^>X-2,2- 
^/K/u k°/V)-2-^-=3f-y-l, 2, 3, 5-x f7t Kn-4, l-^i/X;^ iHf fc°V- 



L H-NMR (CDCI3) 8 : 0.64 (3H, s), 1.04 (3H, s), 2.75 (2H, t, J = 7. 2 Hz), 
3.09-3.21 (3H, m), 3.27 (1H, dd, J = 4. 5, 16. 5 Hz), 3.40 (1H, d, J = 
14.4 Hz), 3.58-3.74 (2H, ra),.3.61 (3H, s), 3.89 (3H, s), 4.47 (1H, d, J 




HO- 



15 
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= 14.4 Hz), 4.58 (1H, dd, J = 4. 5, 8.4 Hz), 6.18 (1H, s), 6.62 (1H, s), 

6.89 (1H, d, J = 3. 6 Hz), 6.98 (1H, dd, J = 3. 0, 7.2 Hz), 7.10-7.21 (2H, 
ra), 7.35-7.42 (2H, ra), 7.63 (1H, d, J = 3. 6 Hz) 0 

5 a$-c#«. 

mm i 
io xzf-z/m 

(1) (2-{[(3R,5S)-7-^ai=i-5-(2,3-v 5 ^ h^7is^)-l-(3-t Ko 
2, f/l'/P tV>)-2-^-# y-1, 2, 3, 5-T h 7 t KP-4,l-^y.X^t^t' 



^-3--f /V] ^ fvW -1, 3-^T )/-7W5-^ /U) ' 1 "0 mg 

(2) 7? b—X 9 Omg 

15 (3) Mlt/VC-^ 7 Omg 

(4) Xf7!)yiv^i/!>A lOmg 

IjJtttV 18 Omg 



(l) % (2) £ (3) *3±t* (4) ©i/2Srig5BiL^ % jwftfls-rs.-r 

MOO (4) SrAP^T^Sr^^^^^/H^A-rSo 
20 »J#|2 

( 1 ) (2- { [ (3R, 5S)-7-^ u a -5- (2, 3-v^ h ^7 « =^)-l-^^yf^-2- 
^y-1, 2, 3, 5-Tf7t Kn-4, l-< V-3— f /]✓] ;>< *vW-l, 3-^ 



7y-AHK^)ffil 1 Omg 

25 (2)7^ ^ 9 Omg 

(3) $Cj^iSffer/H3— ^ 7 Omg 

(4) 777!)^^!)^ 1 Omg 

Ijj-y-tjU 18 Omg 



(1) , (2) t (3) *5«fct* (4) ©l/2£iB5foU!:SU IKteft-f-S. - 
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mm 3 

( 1 ) (2E) -3- (4- { [ (3R, 5S) -l-?uu -5- (2, 3- * =-M -1- (3- 1 K 

P * iS-2, 2~V^ "f-As-fxi \fA»)-2-tt y-1, 2, 3, 5-T" h7k Kp'~4, 1-^^X^- 



3rlHf tfV-3->f /V] T-fer^W 7 ccrvU-) :/p f ^->flft 1 0 mg 

(2) ?Z h—X 9 Omg 

(3) «!Bffi-fc/VP— ^ ' 7 Omg 

(4) ^T71)yiv^i/->A lOmg 

lJjy-tjV 18 Omg 



(l) % (2) t (3) *sj;tf (4) <Di/2«riBfbUtfc % «fb-T5c w 
*U^«9 0 (4) ^JD*.T^fefr4r*tf9^-^*^fe/Hi:#A-t-*, 

(1) (5-(3-{[(3R,5S)-7-^ap-5-(2,3-> 5 p< h**>'7*=A')-l-(2,2-i?^^- 
}VfVL tVV)-2-^-^y-l, 2, 3, 5-7^ h 7 t Kp-4, l-^<^X^-^r^t p ^-3-> ( jV\ 



* 2, 4-t^fv ? 7/-/W5--f/k)^^ ; ? 1 0 mg 

(2) 7^ • 9 Omg 

(3) «^ir/VP-^ 7 Omg 

(4) ^f7!)yiv^i/t>A' lOmg 

l^^ir/V- 18 Omg 



CD „ (2) t (3) *5it5 (4) <Di/2*imvit^ mmt-tZo - 
*tf£»t>© (4) %M£x±ft%^ : 7?-^#zf±Mz.&x-t?> 0 
mm 5 

(1) (2-{[(3R,5S)-7-^pp-5-(2,3-v^ h^^i^-l-O-k Ko^^- 
2, 2-v^ f;l/7"o tVu-)-2-^-dr y-1, 2, 3, 5-T h 7 t Kp-4, l-^^X^IH? t? 
I/-3— f M y 7-M -1, 3-^T )V) ffim 1 0 mg 

(2) 7^ ^ 3 5mg 
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(3) =t — ^X<? — 15 0mg 

(4) Dfcfefi-fc/Ha— * 3 0mg 

(5) ^f7]J l/m.-??*t"?J* 5mg 

1& 2 3 0mg 

(1) , (2) % (3) s (4) <D2/3$5XTfi (5) ©l/2fc«5Rtfk ffi 
W5. (4) *3«ttJ« (5) Srr©TO^XLT^t3iinJEE^?^i-'So 

(1) (2-{[(3R,5S)-7-^nP-5-(2,3-v J ^ 1> dr^7ai=/i/)-l-^^-<<^^/W2- 
y-1, 2, 3, 5-r h 7 t K P -4, l-^^X^dpf-i? t°^-3-T /U] 5vW -1, 3-y 

T /V-5--<VW) gftg lOmg 

(2) 7^ ?> 3.5mg 

(3) 3 — — f- l'5'0mg 

(4) aWSiS-fe^n— * 3 0mg 

(5) 7f7!)yi-7^^!>A 5mg 

• 2 3 Omg 

(1) % (2) N (3) , (4) 0 2/3*J±V (5) ©l/'2«r®ftlfe. 0 
IMbl"*. 8I<9© (4) *3J;TJ« (5) ^r©jSm^^-C^J»J3E^-r§„ 
17 



(1) (2E)-3-(4-{[(3R,5S)-7-^nP-5-(2,3-v 5 ^ h ^i^7x -/^)-l-(3-fc K 
o 3r^-2, 2-v J /^/^7 B C3 \f;V)-2-^y-l, 2, 3, 5-y 1 h7tKn-4, 
^^1^■€fc 0 ^-3-^/^]7••fe^}7^-/^)^■^h ,, ^-^ 1 Omg 

(2) 7^ f*-* 3 5mg 

(3) 7- 15 Omg 

(4) ^^ft-tr/VP— ^. 3 Omg 

(5) WD^^^A 5mg ' 

l£g . 2 3 Omg 

(1) % (2) , (3) , (4) 0 2/3*5it/ (5) © 1 / 2 SriBfrflU 31 
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mm 

( 1 ) (5-(3-{[(3R, 5S)-7-y u P-5-(2, 3-S?> b dr^7x=^)-l-(2, ^ 
/K/ a tVu)-2-^-=3ry-l, 2, 3, 5-fh7t Kn-4, l-^^X^dMH? fc 0 ^-3-^/k] 



y f-M -1, 2, 4-^f- *JT V—>V-S-4 ^Wt 1 0 mg 

(2) 7^ ^ . 3 5mg 

(3) 15 Omg 
. (4) fftM'feyl'Ei'- ^ 3 Omg 

(5) ^r7!)y^^^!>A 5mg 

1 ^ 2 3 0 mg 



(1) , (2) % (3) , (4) <D2/3#i£.Xf (5) <Dl/2^miP^> H 

mtirz> 0 ww<d (4) *3«t^ (5) %^(Dmm^i®k.xMMz%mi$&irz> 0 
mm 9 

(1) (2-{[(3R,5S)-7-^nn-5-(2,3-v^ f^v^7x^)-l-(3-t Ko= J fv'- 
2, tVV)-2^^y-l, 2, 3, 5-r h V t Kn-4, l^i/X^lH? b° 



(2) / S/y h 1 0 Omg 

( 3 ) ^O'v^T/Vrz — 2 0 mg 

JLT^TVl' 1 3 Omg 



(1) N (2) , (3) £<£i:2ml^&5J;5^> aitffl^©7KW^U T 
»J#I 1 0 

( 1 ) (2-{[(3R, 5S)-7-y P P-5-(2, 3-v^ h i/y x^;l/)-l-^t^y^-2- 
y-1, 2, 3, 5-f F7t Kn-4, t°V-3-^/U] y 3-^ 

T y —/W5->< /l") |£S£ 1 0 mg 

(2) 4 / *sy h 1 0 Omg 
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(3) ^y^7;V3- >V 2 Omg 

lrVT'/V 1 3 Omg 

CD s (2) s o) &£fi2mitefc*j;$fc: % mtmMm&\z.m>u r 
9mm ii 

( 1 ) (2E) -3- (4- { [ (3R, 5S) -7-?uu -5- (2, 3- Y 3r ^ -A) -1- (3- 1 K 

a 3rv--2, 2-v^ ^-jvfxi fcVl-) -2-^3^-1, 2, 3, 5-x Kn-4, 1-<>X^- 



drff 7t f/H 7 x 7°a MUr^fk 1 Omg 

(2) -f J*sy h 1 0 Omg 

(3) ^y^7/V3-;k 2 Omg 

1T^7°/V 1 3. Omg 



(D-, (2) N (3) ££*2mlfc:fc3J:5fc:, »ffl^7K«^U T 
$WJ 1 2 

(1) (5-(3-{[(3R,5S)-7-^OD-5-(2,3-^ h ^rv'7^=/V)-l-(2, 2-^ 
VK7°P tVP)-2-^-^y-l, 2, 3, 5-r h 7 t Kn-4, l^<i/X^-^^^f 

y ^/H-l, 2, ^^t^T^/^/^^y;? 1 0 mg 

(2) ^'/v'yf 1 0 Omg 
( 3 ) *<?s*?AST As?* —S^ 2 0 mg 

17^ 13 Omg 

(1) , (2) N '(3) *^»2ml^5J;5^ ^ffi^gTK^^U T 
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5/iM (1-3H) 7 (itffitt2 5ACi/ 

mole) % 1 mMONAD PH (jItdM— a^-^T % KTr^^v 5 ;* ^ K V 

l^WO , 5mM£>MgCl 2x QvM<Dtrj\'#*f-3-ls s 1 0 0mM©P y^*!l 

mm (pH7.4> &£Tf$mmm (7mm-£tctzDMsommt lt») & 

8 ju g) £r»] U 3 7TC-C4 5 ^ffiSJE& £ i^fco 150^1 O^PB ■ 
*9'J—A' (1 ; 2) Sat^^Sn-b-C^SrffJt*^ ov^50/il ©^n 

l,itKJ&&fffl!$rgt** p'p*MS (TJf ) 5 0 ^ 1 4: h^^viWRte 

0%BMH-&«£. (IC SO s ^^«(M)) T^Lfc 0 VNf|l«Z)^i«iH^t) 
15 t hi*t©Ii 

2 #£T) U #bftfcfc hff^6MHepG2 (JSIXIO 9 cells) £r 1 0ral7k 
f 1 0 0 mM y y £ A&Hffift (pH 7 : 4 ) % "3 0 nM= = f V7 5 

b\ 2. 5mMOMgCl 2 ] IZlffi&Nft* (3 0^ 2 HI) Cioti 

20 jasrasaftut. #b-h/fcy=^— h±5 iooooxgT?2o^w (4°c) sfrfr 
#«Lfco #e>*Wt±*if&$ biaosooo x g T9 o$Hffl (4*0 a<e^fll • 

U ^V^it^Sr^l 0 OmMy ^m%V t?J*W.ffl& (pH7.4) \£MM&* 
f?S 1 0 5 0 0 0 Xg-C9 0^ (4°C) jSiL^HLyt„ rtb^K^l 0 OmM . 
P^Bft^y 1>^«HB»C (pH7.4) IcWm (SS^«^4mg/ral) U rftSrSP 
25 i!i:Lfc 0 
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(safety margin) tffc^Z. kfrtb, mmi&TMt ^XM^fe^® ■ ifc»J 
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m * (D ffi m 



i. seen 




mx*hzm#m i lEtt^tim 
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6 . m c a* £ h s fix v *x i> «t v ^ is* s i iBftw 

10. x 3 a* c , -4 r/^ ye«)5»*S i K*W>fls#*. . . 

11. A CI3 3** 5£ CI a) 




1 2. 3-(2-{3-[(3R,5S)-7-^nn-5-(2,3-^^ b^s-^-l-O-t K 
p ^_ 2> 2 -S>* ^/U^P ^)-2-t^y-l, 2, 3, 5-^ b7fcKo-4, 
df-^if t°V-3— f ?v "I. 3-f7/-/V-5-< AO 3- (2- {2- 

[ (3R, 5S)-7-^ P P-5-(2, 3-^ h *V:7*=/U)-l-<2, ^-)V^xi M°jV)-2- 

**y-l, 2, 3, 5-X h7 t KP-4, is-Mrt^f-M-l, 3-^" 

1 3: (2-{[(3R,5S)-7-^PP-5-(2,3-^ h*S/7*=/U)-l-(3-t 
v^-2, 2-^ fvl^P 2, 3, 5-Tf7t Kp-4, 1-^X^iJ- 

^ t « ^-3-^ -1, 3-^-^f->^-^5--f /V) -f P fcT^- >flfc % (2- 

{[(3R,5S)-7-^PP-5-(2,3-^ F^'^^^-Hy^^H-^y- 
1, 2, 3, 5-fh7t KP-4, l-^O-X^iH? f^-3--T/V] * ^/H"l, 3-*^^ 
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14. 5- (3- { [ (3R, 5S) -7-^ n n -5-(2, ^ h * ^) -1- (2, 2-v 5 ^ 
^/V^P W-2-^-^y-l, 2, 3, 5-th7t KO-4, l-^X^lMffcT^-W 

. ^]p<^/W-l,2,4-^dr^^Ty , -/W5-^^)^>'^i^, 5-(3-{[(3R, 5S)-7-* 
an-5-(2,3-v f 7 { b ^rV7^^/V)-l- (3-t Fa 3fS/-2, 2-vM ^~)vfu \f;V)-2- 
Jr* y-1, 2, 3, 5-f b7t KP -4, l-^< ^X^-^f-if t"V-3--f /V] 7< -1, 2, 4- 
t^t^T^M^)^^^^ 5-(3-{[(3R,5S)-l-(3-T-t h 3^-2, 2- 
^;t^7°DtV>)- 7-^PP-5-(2,3-^ bdfv'7x=>W)-2-t^y-l, 2, 3, 5- 
x h 7 1 Kn-4, l-^X;*-#iHf If i/-3-^7W] * 2, Wt^T/ 1 - 
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